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BIG  CREEK  FLOOD  CONTROL  PROJECT 
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PHASE  II 

GENERAL  DESIGN  MEMORANDUM 


APPENDIX  B 


ALTERNATIVE  STUDIES 


SECTION  A 
INTRODUCTION 


Bl.  Study  Area.  Big  Creek  watershed,  an  area  of  roughly  38  square 
miles,  is  located  in  northeastern  Ohio,  wholly  within  Cuyahoga  County. 
It  includes  the  cities  of  Parma  Heights  and  Brooklyn;  sizeable  tracts 
of  the  cities  of  North  Royalton,  Parma,  Brook  Park,  and  Cleveland; 
and  a  small  tract  of  the  city  of  Middleburg  Heights. 

B2.  At  the  project  site.  Big  Creek  lies  within  the  Erie  Plain  of  the 
Central  Lowland  Physiographic  Province.  The  Erie  Plain  is  character¬ 
ized  by  somewhat  rolling  topography  which  slopes  regionally  to  the 
northwest.  In  the  vicinity  of  the  project  site.  Big  Creek  has  deeply 
disected  the  regional  topography,  providing  local  relief  of  up  to  125  feet. 
Along  most  of  its  exposed  length,  Big  Creek  flows  over  a  shale  bed¬ 
rock  surface.  In  places,  small  bedrock  riffles  and  pools  have  formed. 

At  other  places ,  the  bedrock  is  covered  by  a  thin  veneer  of  platy  shale 
gravel.  Outcrops  of  bedrock  occur  through  the  Big  Creek  valley.  Bed¬ 
rock  within  the  project  site  consists  predominantly  of  soft,  blue-grey 
shale.  The  shale  represents  a  portion  of  the  Chagrin  Formation  of 
Devonian  Age.  Erosion  and  downcutting  of  Big  Creek  has  removed  all 
trace  of  glacial  deposits  within  the  immediate  vicinity  of  the  project 
site.  Most  of  the  soil  cover  within  the  Big  Creek  watershed  has  been 
reworked  by  the  activities  of  man.  Natural  soils  remaining  are  pre¬ 
dominantly  fluvial  or  floodplain  soils.  Subsoils  are  principally  clay, 
silt,  and  sand;  surface  soils  are  generally  silty  loams. 

B3.  Big  Creek  flows  about  15  miles  from  its  source  to  the  Cuyahoga 
River,  dropping  roughly  640  feet.  Principal  waterways  of  Big  Creek 


watershed  are  generally  adequate  to  conduct  high  runoff;  however,  the 
Big  Creek  channel  in  the  City  of  Cleveland  Is  inadequate. 


B4.  The  climate  of  the  watershed  is  moderate  and  humid.  Average 
monthly  temperatures  range  from  approximately  27°F  in  January  to  71° F 
in  July.  Thunderstorms  are  frequent.  The  watershed  receives  roughly 
30  inches  of  precipitation  annually,  including  approximately  51  inches 
of  snow. 

B5.  Water  resources  of  the  watershed  include  ground  and  surface 
water  supplies.  Groundwater  supplies  are  plentiful.  Surface  water 
supplies  include  numerous  small  ponds.  Nevertheless,  most  water 
used  in  the  watershed  is  drawn  from  Lake  Erie. 

B6.  Natural  flora  of  the  watershed  include  small  stands  of  beech, 
maple  and  oak.  Natural  fauna  of  the  watershed  include  low  quality 
fish  and  small  terrestrial  wildlife.  Among  these  are  raccoon  and  ruffed 
grouse . 

B7.  Previous  Studies.  Rrevious  studies  on  the  Big  Creek  Flood 
C ontrol  Project  include: 

a.  Big  Creek  Watershed,  Cleveland,  Ohio-Flood  Protection- 
General  Design  Memorandum-Fhase  I  (Reference  Bl).  The 
Selected  Plan  from  the  Phase  I  General  Design  Memorandum 
is  described  in  Section  B. 

b.  Big  Creek  Watershed,  Cleveland,  Ohio-Flood  Protection- 
Environmental  Impact  Statement  (Reference  B2). 

c.  Report  on  Benthic,  Bird  and  Mammal  Fauna,  Terrestrial 
Vegetation  and  Habitat  Evaluation  of  a  section  of  Big  Creek, 
Cleveland,  Ohio  (Reference  B3). 

d.  Fishery  Survey,  Big  Creek,  Cleveland,  Ohio  (Reference  B4). 

e.  A  Cultural  Resources  Reconnaissance  Level  Literature 
Search  and  Records  Review  for  the  Big  Creek  Improvement 
Project,  Cleveland,  Cuyahoga  County,  Ohio  (Reference  B5). 

B8.  Purpose .  Scope ,  and  Criteria .  The  purpose  of  these  alterna¬ 

tive  studies  is  to  determine  the  least-cost  and  overall  optimal  develop¬ 
ment  concept  of  the  principal  features  of  the  Big  Creek  Flood  Control 
Rroject.  The  basic  concept  of  the  flood  control  project  has  been  estab¬ 
lished  and  is  presented  in  the  Phase  I  General  Design  Memorandum 
(GDM),  dated  August  1977.  The  selected  flood  control  plan  presented 
in  the  Phase  I  GDM  has  been  approved  by  both  the  North  Central  Divi¬ 
sion  (NCD)  and  the  Office  of  the  Chief  of  Engineers  (OCE).  These  alter¬ 
native  studies  will  Include  a  study  of  the  alignments  and  grades  of  the 
floodway  channel ,  modified  channel,  diversion  channel,  and  the 
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relocated  Baltimore  and  Ohio  Railroad  mainline  and  spurilne.  These 
alternative  studies  will  also  include  a  study  of  individual  features  of 
the  project.  These  studies  will  not  include  consideration  for  alter¬ 
natives  to  the  basic  concept  as  presented  in  the  Phase  I  GDM.  Each 
alternative  considered  shall  be  technically  feasible  in  that  it  shall 
meet  the  hydraulic  and  structural  criteria  established  for  the  project. 
Also,  each  alternative  shall  meet  the  environmental  and  aesthetic  ob¬ 
jectives  of  the  project.  For  each  individual  feature,  the  main  hydrau¬ 
lic  criteria  to  be  met  is  that  the  established  hydraulics  of  the  project 
will  not  be  substantially  affected  by  the  alternative.  That  is,  the 
water  surface  profile  for  the  alternative  will  essentially  be  the  same 
as  established  in  the  Phase  I  GDM.  Generally,  for  individual  features, 
these  studies  will  be  limited  to  type  of  construction  materials  used 
and/or  combinations  thereof  to  arrive  at  the  most  economical  means 
of  construction.  The  geometry  of  certain  features  will  be  studied  to 
determine  if  there  is  a  more  economical  design. 
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SECTION  B 


PHASE  I  GDM  SELECTED  PLAN 


B9.  Description.  The  Phase  I  GDM  selected  plan  Is  shown  on 
Plate  Bl.  The  main  features  of  the  flood  protection  measures  would 
consist  of  a  floodway  channel,  a  diversion  channel,  and  reaches  of 
modified  channel.  Associated  with  the  project  would  be  the  reloca¬ 
tion  of  a  mainline  and  spurllne  of  the  Baltimore  and  Ohio  Railroad. 

Two  railroad  bridges  would  be  required,  one  on  the  relocated  mainline 
and  one  on  the  relocated  spurline.  The  project  would  extend  from  near 
the  inlet  of  the  two-barrel  park-zoo  conduit,  upstream  from  the  Fulton 
Parkway  bridge,  to  near  the  downstream  side  of  Protector  Products, 
downstream  from  the  West  25th  Street  bridge. 

BIO.  The  floodway  would  extend  4,250  feet  from  near  the  existing 
channel  in  Brookside  Park  to  the  existing  channel,  as  modified,  up¬ 
stream  from  the  West  25th  Street  bridge.  It  would  include  a  chute,  a 
staged  channel,  and  associated  works.  The  chute  would  drop  flow 
roughly  13  feet  overland  from  Brookside  Park  to  the  Cleveland  Zoo.  A 
transition  would  be  provided  at  the  inlet  of  the  chute  to  receive  flood 
flow  from  the  park  and  to  protect  against  erosion.  Both  the  transition 
and  chute  would  be  constructed  of  reinforced  concrete .  The  chute 
would  extend  from  this  transition  300  feet  to  another  transition  near 
the  downstream  side  of  Fulton  Parkway  bridge,  and  it  would  have  a 
rectangular  flow  section  130  feet  wide,  varying  in  depth  from  5  feet 
at  its  inlet  to  9  feet  at  its  outlet.  Its  bottom  surface  would  be  at  the 
existing  ground  surface  near  its  inlet,  and  it  would  be  roughly  4.5  feet 
below  the  existing  surface  at  its  outlet .  The  transition  at  the  outlet 
of  the  chute  would  be  constructed  of  reinforced  concrete.  It  would 
change  the  flow  section  from  rectangular  to  trapezoidal  with  IV  on 
2.5H  side  slopes  and  decrease  the  floodway  bottom  width  from  130  to 
100  feet.  Kinetic  energy  of  flow  delivered  by  the  chute  would  be  main¬ 
ly  dissipated  in  a  hydraulic  jump  formed  in  this  transition.  A  riprapped 
reach  of  channel  would  be  provided  at  the  outlet  of  the  transition  to 
protect  against  erosion.  Roads  now  passing  through  the  site  would  be 
marked  on  the  surfaces  of  the  chute  and  transitions  with  paint  or  sim¬ 
ilar  means.  Ramps  would  be  provided  in  the  sides  of  the  outlet  tran¬ 
sition  to  enable  access  to  Brookside  Park  Drive  and  the  Cleveland 
Zoo  from  John  Nagy  Boulevard. 

Bll.  The  upper  channel  of  the  floodway  would  extend  from  the  rip- 
rapped  reach  at  the  outlet  of  the  transition  roughly  600  feet  to  a  rip- 
rapped  transition  near  where  the  channel  would  cross  the  existing 
Baltimore  and  Ohio  Railroad  mainline .  This  upper  channel  would  be 
constructed  in  cut  and  fill.  Its  bottom  portion  would  be  excaved  rough¬ 
ly  4.5  feet  deep  in  soil;  its  sides  would  be  filled  roughly  4.5  feet 
above  the  existing  ground  surface.  The  entire  channel  would  be 


vegetated  with  grass  to  protect  against  erosion.  The  riprapped  transi¬ 
tion  at  the  outlet  of  the  upper  channel  would  change  the  flow  section 
from  trapezoidal  to  rectangular  and  decrease  the  floodway  bottom  width 
from  100  to  80  feet.  A  drop  structure  (1)  would  be  provided  at  the  outlet 
of  the  transition  to  drop  flow  8 . 5  feet  to  a  middle  channel  of  the  flood¬ 
way.  The  drop  structure  would  have  a  stilling  basin  to  dissipate  flow 
energy.  Both  the  drop  structure  and  stilling  basin  would  be  constructed 
of  reinforced  concrete.  Another  riprapped  transition  would  be  provided 
at  the  outlet  of  the  stilling  basin  to  change  the  flow  section  from  rec¬ 
tangular  to  trapezoidal  with  IV  on  2.5H  side  slopes  and  decrease  the 
floodway  bottom  width  from  80  to  70  feet. 

B12.  The  middle  channel  of  the  floodway  would  extend  from  this 
transition  roughly  1,300  feet  to  another  riprapped  transition.  It  would 
be  excavated  in  soil,  roughly  10  feet  deep,  and  would  be  vegetated 
with  grass  to  protect  against  erosion.  The  riprapped  transition  at  the 
outlet  of  the  middle  channel  would  change  the  flow  section  from  trape¬ 
zoidal  to  rectangular  and  increase  the  bottom  width  to  80  feet.  A  drop 
structure  would  be  provided  at  the  outlet  of  this  transition  to  drop  flow 
8.5  feet  to  the  lower  channel  of  the  floodway.  The  drop  structure  would 
have  a  stilling  basin  to  dissipate  flow  energy.  Both  the  drop  structure 
and  stilling  basin  would  be  constructed  of  reinforced  concrete.  A  rip¬ 
rapped  transition  would  be  provided  at  the  outlet  of  the  stilling  basin 
to  change  the  flow  section  from  rectangular  to  trapezoidal  with  IV  on 
2.5H  side  slope. 

B13 .  The  lower  channel  of  the  floodway  would  extend  from  this 
transition  roughly  1,000  feet  to  the  existing  channel,  as  modified, 
roughly  350  feet  upstream  from  the  West  25th  Street  bridge.  It  would  be 
excavated  roughly  1 1  feet  deep  in  soil ,  and  would  be  vegetated  with 
grass  to  protect  against  erosion. 

B14.  The  diversion  channel  would  extend  1,110  feet  from  the  ex¬ 
isting  channel,  as  modified,  roughly  140  feet  upstream  from  the  West  25th 
Street  bridge,  to  the  existing  channel  roughly  300  feet  downstream 
from  Protector  Products.  This  reach  would  include  two  open  channel 
segments,  one  rectangular,  the  other  trapezoidal.  The  rectangular 
channel  segment  would  be  provided  between  piers  of  the  West  25th 
Street  bridge  to  take  full  advantage  of  available  width  there.  A  rip¬ 
rapped  transition  would  be  provided  at  the  inlet  of  this  rectangular 
segment  to  change  the  flow  section  from  trapezoidal  and  decrease  the 
channel  bottom  width  from  90  feet  to  60  feet.  The  rectangular  segment 
would  be  constructed  of  reinforced  concrete.  It  would  extend  100  feet 
from  the  riprapped  transition  upstream  from  the  bridge  to  another  rip¬ 
rapped  transition  downstream.  It  would  be  60  feet  wide  and  17  feet 
deep.  A  low-crest  weir  would  be  provided  at  its  inlet  so  that  low  flows 
would  continue  to  pass  entirely  within  the  existing  channel.  The  weir 

(1)  Referred  to  as  drop  spillway  in  the  Phase  I  GDM. 
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crest  would  be  2  feet  above  the  adjacent  existing  channel  bottom,  as 
modified.  The  riprapped  transition  provided  at  the  outlet  of  this  rec¬ 
tangular  segment  would  change  the  flow  section  from  rectangular  to 
trapezoidal  with  IV  on  2H  side  slopes,  and  decrease  the  channel  bot¬ 
tom  width  from  60  to  50  feet.  The  trapezoidal  channel  segment  would 
extend  830  feet  from  this  transition  downstream  to  the  existing  channel. 

It  would  be  excavated  roughly  15  feet  deep  in  soil  and  rock.  Its  bot¬ 
tom  portion  would  be  in  soft  shale  and  its  sides,  above  rock,  would  be 
riprapped  to  protect  against  erosion. 

BIS.  A  riprapped  transition  would  be  provided  at  the  outlet  of  the 
two-barrel  park-zoo  conduit  to  protect  against  erosion.  The  floodplain 
adjacent  to  the  existing  channel  within  the  zoo  would  be  filled,  as  need¬ 
ed,  to  depths  of  2  feet  to  protect  against  flooding. 

B16.  The  existing  channel  from  the  outlet  of  the  three-barrel  zoo 
conduit  to  the  West  25th  Street  bridge  would  be  modified.  A  transition 
would  be  provided  at  the  outlet  of  the  three -barrel  conduit  to  dissipate 
flow  energy  and  change  the  flow  section  from  rectangular  to  trapezoidal 
with  IV  on  2H  side  slopes.  It  would  be  constructed  of  reinforced  con¬ 
crete.  From  the  transition  downstream  1,530  feet  to  the  outlet  of  the 
floodway,  the  existing  channel  would  be  cleared,  snagged,  and  shaped 
to  improve  its  capacity.  The  existing  channel  is  generally  30  feet  wide. 
This  width  would  be  provided  throughout  this  reach.  From  the  outlet  of 
the  floodway  downstream  230  feet  to  the  inlet  of  the  diversion  near  the 
West  25th  Street  bridge,  the  existing  channel  would  be  cleared,  snag¬ 
ged,  and  widened  roughly  55  feet  to  provide  a  channel  90  feet  wide  with 
capacity  to  pass  the  combined  flows  of  the  existing  channel,  as  modi¬ 
fied,  and  the  floodway.  Both  reaches  of  modified  channel  adjacent  to 
Brookslde  Industrial  Park  would  be  constructed  in  soil  and  rock.  Those 
portions  of  both  reaches  in  soil  would  be  riprapped  to  protect  against 
erosion . 

B17.  A  mainline  and  spurline  of  the  Baltimore  and  Ohio  Railroad 
would  be  relocated  to  provide  room  for  the  project.  The  mainline  would 
be  relocated  to  more  closely  follow  the  Norfolk  and  Western  line  north 
of  it,  from  530  feet  east  of  Fulton  Parkway  to  roughly  800  feet  east  of 
West  25th  Street.  Presently,  these  two  lines  pass  through  separate 
arches  of  the  West  25th  Street  bridge.  The  mainline  of  the  Baltimore 
and  Ohio  Railroad  would  be  relocated  through  the  same  arch  used  for 
the  Norfolk  and  Western  line  so  that  the  second  arch  could  be  used  for 
the  diversion.  A  new  bridge  would  be  provided  across  the  existing  chan¬ 
nel.  The  spurline  presently  serving  Brookslde  Industrial  Park  passes 
through  this  second  arch.  It  would  be  replaced  essentially  along  its 
present  alignment  and  over  a  new  bridge  across  the  rectangular  segment 
of  diversion.  A  linear  description  of  the  floodway,  diversion,  and  mod¬ 
ified  channels  is  presented  in  Tables  B1  and  B2.  These  tables  are  taken 
directly  from  the  Phase  I  GDM.  Table  B1  is  Table  12  in  the  Phase  I 
GDM  and  Table  B2  is  Table  13  in  the  Phase  I  GDM.  The  station  desig¬ 
nation  in  these  tables  is  not  exactly  the  same  as  that  being  used  for 
these  alternative  studies . 
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TABLE  B1 

Linear  Description  of  Phase  I  GDM  Floodway/Diversion  (1) 
(Note:  Table  12  in  Phase  I  GDM) 


Station  : _ Item _ . _ :  Length  (ft) 

Floodwav 


118  +  30  (2) 

Inlet  of  floodway 

Concrete-lined  transition 

50 

117  +  80 

Chute 

300 

114  +  80 

Concrete-lined  transition 

200 

112  +  80 

Riprapped  channel 

100 

111  +  80 

Upper  channel 

600 

105  +  80 

Riprapped  transition 

200 

103  +  80 

8.5-foot  drop  spillway 

Stilling  basin 

50 

103  +  30 

Riprapped  transition 

150 

101  +  80 

Middle  channel 

1,300 

88  +  80 

Riprapped  transition 

100 

87  +  80 

8.5-foot  drop  spillway 

Stilling  basin 

50 

87  +  30 

Riprapped  transition 

150 

85  +  80 

Lower  channel 

1,000 

75  +  80 

Outlet  of  floodway 

Subtotal 

4,250 

Modified  Channel 

Adjacent  to  Brookside  Industrial  Park 


75  +  80 

:  Outlet  of  floodway 

:  Modified  channel 

:  230 

73  _  50 

:  Inlet  of  diversion 

Subtotal 


230 


TABLE  B1  cont'd 


Station 

Item 

Lenath  (ft) 

Diversion 

73  +  50 

Inlet  of  diversion 

Riprapped  transition 

140 

72  +  10 

Concrete  channel 

100 

71  +  10 

Riprapped  transition 

40 

70  +  70 

Riprapped  channel 

830 

62  +  40 

Outlet  of  diversion 

Subtotal 

1,110 

Total 

5,590 

(1)  This  description  is  of  Items  along  the  centerline  of  the  flood¬ 
way/diversion  (including  the  intervening  reach  of  modified  chan¬ 
nel)  from  the  inlet  of  the  floodway  to  the  outlet  of  the  diversion. 


(2)  This  station  is  common  (in  plan)  to  the  existing  channel  and 
floodway/diversion.  The  designation  of  this  station  for  the  exist¬ 
ing  channel  is  118+30.  For  simplicity,  this  was  used  for  the 
floodway/diversion  also.  Designations  of  all  succeeding  stations 
along  the  existing  channel  and  floodway/diversion  are  unrelated. 
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TABLE  B2 


tear  Description  of  Phase  I  GDM  Modified  Channels 
Associated  with  Floodway/Diversion  (1) 

(Note:  Table  13  in  Phase  I  GDM) 


Station 

Item 

Lenath  (ft) 

Modified  Channel 
in  Cleveland  Zoo 

115  +  50 

114  +  50 

105  +  50 

Outlet  of  2 -barrel  conduit 
Riprapped  transition 

Existing  channel 

100 

900 

Subtotal 

1,000 

Three-Barrel 

Zoo  Conduit 

105  +  50 

90  +  50 

Existing  3-barrel  conduit 

1,500 

Subtotal 

1,500 

Modified  Channel 

Adlacent  to 

Brookside  Industrial  Park 


90  +  50 

Concrete-lined  transition 

100 

89  +  50 

Modified  channel 

1,530 

74  +  20 

Outlet  of  floodway 

Modified  channel 

230 

71  +  90 

Inlet  of  diversion 

Subtotal 

1,860 

Total 

4,360 

(1)  This  description  Is  of  items  along  the  centerline  of  modified 
channels  (including  the  intervening  reach  of  existing  channel  in 
Cleveland  Zoo  and  the  three-barrel  zoo  conduit)  from  the  outlet 
of  the  two-barrel  park-zoo  conduit  to  the  inlet  of  the  diversion. 
(See  Table  Bl.) 

(2)  All  station  designations  correspond  to  those  of  the  existing 
channel. 
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SECTION  C 


ALIGNMENT  STUDIES 


B18.  General.  Since  completion  of  the  Phase  I  GDM,  revisions 
to  the  alignments  of  the  main  features  of  the  project  were  made.  The 
main  features  include  the  floodway  channel,  diversion  channel,  mod¬ 
ified  channel,  and  relocated  Baltimore  and  Ohio  Railroad  mainline  and 
spurline.  Basically,  these  revisions  were  necessary  because  of  a  com¬ 
bination  of  factors,  which  include:  (1)  the  results  of  the  subsurface 
exploration  program,  (2)  the  use  of  a  current  topographic  map  for  the 
project  site,  (3)  the  need  to  satisfy  the  Baltimore  and  Ohio  Railroad 
criteria,  and  (4)  conflicts  between  project  features  and  existing  struc¬ 
tures.  Revisions  to  the  alignments  of  the  main  features  inturn  affect 
some  of  the  individual  project  features.  The  effects  on  the  individual 
features  are  discussed  in  subsequent  paragraphs. 

B19.  Phase  I  GDM  Alignments.  The  main  features  of  the  Phase  I 
GDM  selected  plan  are  shown  on  Plate  Bl.  A  United  States  Geological 
Survey  (USGS)  topographic  map  with  20-foot  contour  intervals  was 
used  in  the  Phase  I  GDM  studies.  These  alternative  studies  are  bas¬ 
ed  on  a  current  topographic  map  with  a  scale  of  1  inch  =  50  feet  and 
1-foot  contour  intervals.  This  current  topographic  map  was  compiled 
by  photogrammetric  methods  from  aerial  photography  taken  April  1977 
with  revisions  based  on  aerial  photography  taken  July  1978.  The 
main  change  in  the  topography  between  the  April  1977  map  and  the 
revised  July  1978  map  was  in  the  trash  pile  area  at  the  right  side  of 
the  diversion  channel. 

B20.  April  1978  Alignment  Study.  ftlor  to  the  subsurface  explora¬ 
tion  program,  Gannett  Fleming  Corddry  and  Carpenter,  Inc. ,  (GFCC) 
laid  out  temporary  alignments  for  the  floodway  channel,  diversion 
channel,  modified  channel,  and  relocated  Baltimore  and  Ohio  Railroad 
mainline  and  spurline.  In  order  to  accomplish  this,  cross  sections 
were  plotted  throughout  the  entire  reach  of  the  project.  Also,  profiles 
along  the  centerlines  of  the  floodway  and  diversion  channels  were 
plotted.  The  grades  and  sections  were  based  on  the  Phase  I  GDM 
selected  plan.  The  alignments  and  cross  sections  of  the  relocated 
Baltimore  and  Ohio  Railroad  mainline  and  spur  line  were  based  on  pre¬ 
liminary  criteria.  At  the  time  of  the  April  1978  alignment  study,  final 
criteria  for  the  relocated  Baltimore  and  Ohio  Railroad  mainline  and 
spurline  was  not  available.  The  alignment  of  the  relocated  Baltimore 
and  Ohio  Railroad  mainline  was  positioned  as  close  as  possible  to 
the  Norfolk  and  Western  Railroad  located  adjacent  to  the  Baltimore 
and  Ohio  Railroad  mainline.  The  floodway  channel  alignment  was 
positioned  as  close  as  possible  to  the  alignment  of  the  relocated 
Baltimore  and  Ohio  Railroad  mainline.  The  alignments  of  the  modified 
channel  and  relocated  Baltimore  and  Ohio  Railroad  spurline  were  basi¬ 
cally  in  the  same  position  as  in  the  Phase  I  GDM  selected  plan.  The 


BIO 


'  * 


alignment  of  the  diversion  channel  was  positioned  as  close  as  possible 
to  the  left  in  order  to  keep  the  excavation  of  the  trash  at  the  hillside 
to  the  right  of  the  channel  to  a  minimum.  The  alignments  of  the  various 
features  of  the  project  were  laid  out  primarily  for  the  purpose  of  laying 
out  drill  holes  for  the  subsurface  exploration  program.  Approximate 
excavation  and  fill  quantities  were  computed  from  the  cross  sections 
for  use  in  connection  with  a  preliminary  materials  distribution  deter¬ 
mination.  The  April  1978  alignment  study  was  based  on  the  then  cur¬ 
rent  topographic  map.(D  A  general  plan  based  on  the  revised  align¬ 
ments  was  prepared.  This  general  plan  is  shown  on  Plate  B2 .  This 
general  plan,  the  cross  sections,  and  profile  along  centerline  of  flood¬ 
way  channel  were  submitted  to  the  Buffalo  District  under  letter  dated 
21  April  1978.  Comments  on  this  submission  were  made  by  GFCC  and 
they  were  submitted  to  the  Buffalo  District  under  letter  dated  27  April 
1978.  The  District's  comments  on  this  submission  were  submitted  to 
GFCC,  under  letter  dated  16  May  1978.  Each  of  these  letters  is  pres¬ 
ented  in  Subappendix  B3.  The  information  submitted  to  the  Buffalo 
District  was  used  by  the  District  in  connection  with  studies  that  re¬ 
sulted  in  project  revisions  that  are  discussed  in  subsequent  paragraphs. 

B21.  Tune  1978  Alignment  Study.  On  June  13,  1978,  a  meeting  was 
held  at  the  project  site  to  discuss  the  results  of  the  Phase  I  subsurface 
exploration  program  and  to  discuss  the  Phase  II  part  of  the  program. 

Ptior  to  this  meeting ,  GFCC  made  a  study  of  the  flume  and  relocated 
Baltimore  and  Ohio  Railroad  spurline  as  presented  in  the  Phase  I  GDM. 
The  results  of  this  study  was  presented  to  the  Buffalo  District  at  the 
meeting.  A  report  of  this  meeting  was  prepared  by  GFCC,  and  it  was 
submitted  to  the  Buffalo  District  under  letter  dated  26  June  1978.  This 
letter  is  presented  in  Subappendix  B3. 

B22.  Based  on  the  Phase  I  GDM  selected  plan,  the  reinforced  con¬ 
crete  flume  and  the  relocated  Baltimore  and  Ohio  Railroad  spurline 
would  pass  through  the  same  arch  of  the  West  25th  Street  bridge.  The 
proposed  flume  has  an  interior  width  of  60  feet  and  passes  through  the 
arch  on  a  skew.  With  walls  3  feet  thick,  at  the  base,  the  out-to-out 
width  of  the  flume  is  66  feet.  In  passing  through  the  arch  on  a  skew, 
the  flume  requires  a  width  of  86  feet.  From  footing -to-footing  of  the 
parallel  piers  of  the  arch,  there  is  only  68  feet.  So,  it  is  impossible 
for  the  60-foot  wide  flume  to  pass  through  the  arch  on  a  skew.  Also, 
it  would  be  extremely  costly  and  difficult  to  construct  a  60-foot  wide 
flume  normal  to  the  bridge,  or  parallel  to  the  piers.  There  would  only 
be  a  foot  clearance  on  either  side. 

B23.  As  part  of  the  Phase  I  drilling,  a  hole  was  drilled  near  each 
pier  of  the  West  25th  Street  bridge.  The  drilling  verified  the  pier  foot¬ 
ing  elevations  scaled  from  the  bridge  construction  drawings.  Looking 
downstream,  the  left  pier  footing  apparently  is  founded  on  stratified 
grey  shale  at  approximate  Elevation  600;  while  the  right  pier  footing 


(1)  Map  based  on  April  1977  survey. 


is  founded  on  stratified  grey  shale  at  approximate  Elevation  607.  The 
Invert  of  the  flume  is  at  approximate  Elevation  597,  so  the  flume  ex¬ 
cavation  grade  would  be  about  Elevation  594.  That  is,  the  flume  ex¬ 
cavation  must  be  taken  to  approximately  6  feet  below  the  foundation 
of  the  left  pier  and  approximately  13  feet  below  the  foundation  of  the 
right  pier.  Considering  that  the  rock  is  a  horizontally  stratified,  air- 
slaking  shale,  it  would  be  necessary  to  have  about  a  minimum  of 
5  feet  of  rock  berm  between  the  pier  footing  and  the  adjacent  excavated 
trench.  Even  with  close  line  drilling  to  control  the  limits  of  the  hand- 
excavated  area,  there  will  be  some  overbreak.  The  vertical  surfaces 
should  be  covered  quickly  with  about  3  inches  of  reinforced  shotcrete, 
as  the  excavation  is  made  in  vertical  layers,  to  seal  in  the  rock  mois¬ 
ture  and  provide  some  structural  support. 

B24.  If  a  flume  with  a  50 -foot  interior  width,  or  5 6 -foot  exterior 
width,  were  to  be  constructed  normal  to  the  bridge,  or  parallel  to  the 
piers,  there  would  be  a  6 -foot  berm  on  either  side  of  the  flume  exca¬ 
vation  at  the  elevation  of  the  respective  bridge  pier  foundation.  A 
flume  with  a  40-foot  interior  width,  or  46 -foot  exterior  width,  if  con¬ 
structed  on  a  skew,  would  require  a  width  of  66  feet  normal  to  the 
bridge.  This  would  be  tight  at  the  diametrically  opposite  pier  footing 
corners,  but  probably  could  be  constructed.  A  few  feet  smaller  would 
be  more  desirable. 

B25.  At  the  June  13  meeting,  it  was  decided  by  the  Buffalo  District 
that  the  District  would  investigate  the  hydraulic  design  of  the  flume. 

In  particular,  the  District  would  investigate  possible  changes  in  the 
flume  alignment  and  size.  The  results  of  the  District's  investigation 
were  submitted  to  GFCC  under  letter  dated  28  July  1978.  This  letter 
is  presented  in  Subappendix  B3 . 

B26.  At  the  June  13  meeting,  GFCC  also  explained  the  outcome  of 
their  investigation  into  the  relocated  Baltimore  and  Ohio  Railroad  spur¬ 
line.  GFCC  concluded  that  there  were  many  problems  associated  with 
the  design  of  the  spurline  railroad  bridge  at  the  location  shown  on  the 
Phase  I  GDM  selection  plan.  With  the  flume  size  and  alignment  com¬ 
plication  added  to  the  spurline  turn -out -radius  difficulties,  the  con¬ 
cept  shown  on  the  Phase  I  GDM  selected  plan  is  virtually  impossible 
to  achieve.  GFCC  recommended  an  alternative  location  for  the  spur¬ 
line  railroad  bridge.  At  this  location,  the  spurline  railroad  bridge 
would  cross  the  stream  about  500  feet  upstream  from  the  West  25th 
Street  bridge.  If  the  spurline  railroad  bridge  were  to  cross  the  mod¬ 
ified  channel  with  no  encroachment  of  the  waterway  opening  at  the 
sides,  it  would  be  about  200  feet  long  and  a  middle  pier  would  probably 
be  required.  At  the  June  13  meeting,  the  District  agreed  that  the  prob¬ 
lems  with  the  spurline  railroad  bridge  at  its  location  as  shown  on  the 
Phase  I  GDM  selected  plan  are  such  that  a  new  location  is  warranted. 
The  new  location  recommended  by  GFCC  was  approved  by  the  District. 
The  new  location  for  the  relocated  Baltimore  and  Ohio  Railroad  spur¬ 
line  is  shown  on  Plate  B3.  Alternatives  for  the  spurline  railroad  bridge 
at  its  new  location  are  discussed  in  Section  J. 
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B2  7.  August  1978  Alignment  Study.  On  23  May  1978,  GFCC  request¬ 
ed  design  criteria  and  other  information  from  the  Chessie  System  re¬ 
garding  the  relocated  Baltimore  and  Ohio  Railroad  mainline  and  spur¬ 
line.  The  Chessie  System  responded  by  letter  dated  19  June  1978. 

Under  letter  dated  28  July  1978,  the  Buffalo  District  sent  to  GFCC  the 
results  of  the  District's  investigations  into  hydraulic  design  revisions. 
Each  of  these  letters  is  presented  in  Subappendix  B3 .  Criteria  for  the 
relocated  Baltimore  and  Ohio  Railroad  mainline  and  spurline  are  pre¬ 
sented  in  Subappendix  B2 . 

B28.  Based  on  the  Chessie  System  criteria  and  the  District's  revised 
hydraulic  design,  GFCC  made  an  alignment  study  of  the  floodway  chan¬ 
nel,  modified  channel,  diversion  channel,  and  relocated  Baltimore  and 
Ohio  Railroad  mainline  and  spurline.  The  first  alignment  that  had  to 
be  set  was  that  of  the  relocated  Baltimore  and  Ohio  Railroad  mainline 
and  spurline.  These  railroad  alignments,  particularly  that  of  the  reloca¬ 
ted  mainline,  are  key  features  of  the  project  in  that  they  have  a  direct 
affect  on  the  alignments  of  the  floodway,  modified,  and  diversion  chan¬ 
nels.  There  are  several  constraints  associated  with  the  relocated  main¬ 
line.  The  alignment  of  the  relocated  mainline  must  be  compatible  with 
the  adjacent  Norfolk  and  Western  Railroad  line.  The  beginning  and 
end  of  the  relocated  mainline  are  fixed,  and  the  location  of  the  main¬ 
line  at  the  West  25th  Street  bridge  is  also  fixed.  The  grades  at  the 
beginning  and  end  of  the  relocated  mainline  are  fixed,  and  the  grade 
at  the  West  25th  Street  bridge  is  also  fixed  in  that  it  is  desirable  to 
have  it  at  essentially  the  same  grade  as  the  Norfolk  and  Western  line. 
The  purpose  of  the  alignment  study  was  to  find  alignments  for  the  re¬ 
located  mainline  and  spurline  that  met  the  required  railroad  criteria, 
satisfied  the  various  constraints,  and  were  compatible  with  the  align¬ 
ments  of  the  floodway,  modified,  and  diversion  channels.  The  follow¬ 
ing  is  a  list  of  the  various  alignments  that  have  been  considered  for 
the  relocated  mainline  from  the  initial  Phase  I  GDM  alignment  to  the 
final  alignment  selected  as  a  result  of  these  studies. 

Relocated  Baltimore  and  Ohio  Railroad 
Mainline  Alignments  Considered 


Alignment  No. 

Description  and  References 

1. 

Phase  I  GDM  Selected  Plan.  Discussed  in 
Paragraphs  B17  and  B19.  Shown  on  Plate  Bl. 

2. 

April  1978  Alignment  Study.  Discussed  in 
Paragraph  B2  0. 

3. 

June  1978  Alignment  Study.  Discussed  in 
Paragraph  B26. 

4. 

August  1978  Alignment  Study-Line  A.  Dis¬ 
cussed  below.  Shown  on  Plate  B3 . 
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Relocated  Baltimore  and  Ohio  Railroad 

Mainline  Alignments  Considered 
(Continued) 

Alignment  No. 

Description  and  References 

5. 

August  1978  Alignment  Study-Line  B.  Discussed 
below.  Shown  on  Plate  B3  . 

6. 

August  1978  Alignment  Study-Line  C.  Discussed 
below.  Shown  on  Plate  B3.  Selected  alignment. 

B29.  There  were  only  two  alignments  considered  for  the  relocated 
spurline.  The  alignment  as  presented  in  the  Phase  I  GDM  selected 
plan  and  the  alignment  as  recommended  by  GFCC  as  a  result  of  the 
June  1978  Alignment  Study  that  was  approved  by  the  Buffalo  District. 
Only  minor  revisions  will  be  required  to  this  alignment  in  order  to  tie 
it  into  the  selected  alignment  of  the  relocated  mainline.  The  following 
discussion  will,  therefore,  be  limited  to  the  relocated  mainline  study. 

B30.  The  Line  A  alignment  of  the  relocated  mainline  was  layed  out. 

The  alignment  satisfied  all  the  required  railroad  criteria.  The  embank¬ 
ment  for  the  relocated  mainline  and  the  floodway  and  modified  channels 
were  then  plotted  on  cross  sections.  The  floodway  channel,  being  ad¬ 
jacent  to  the  relocated  mainline,  was  set  so  as  to  be  compatible  with 
the  relocated  mainline.  The  floodway  and  modified  channels  were  based 
on  the  Buffalo  District's  revised  hydraulic  design.  The  sections  showed 
that  there  were  conflicts  with  the  Norfolk  and  Western  Railroad.  Be¬ 
cause  of  cuts  required  to  the  left  of  the  relocated  Baltimore  and  Ohio 
Railroad  mainline,  the  line  A  alignment  was  not  acceptable. 

B31.  In  an  attempt  to  eliminate  the  encroachment  on  the  Norfolk  and 
Western  Railroad,  the  Line  B  alignment  was  layed  out.  The  railroad 
embankment  for  the  Line  B  alignment,  along  with  the  floodway  and  modi¬ 
fied  channels,  were  plotted  on  cross  sections.  With  this  alignment, 
the  conflicts  with  the  Norfolk  and  Western  Railroad  were  eliminated. 
However,  the  alignment  was  too  far  to  the  right;  there  was  a  consider¬ 
able  amount  of  encroachment  on  Zoo  property  by  the  floodway  channel. 

B32.  In  an  attempt  to  resolve  the  conflicts  between  the  Zoo  property 
and  the  Norfolk  and  Western  Railroad,  the  Line  C  alignment  was  layed 
out.  Again,  the  railroad  embankment  and  floodway  and  modified  chan¬ 
nel  sections  were  plotted  on  cross  sections.  Results  showed  that  the 
alignment  was  acceptable.  The  Line  C  alignment  was,  therefore, 
selected. 

B33.  On  10  August  1978,  GFCC  submitted  to  the  Chessie  System, 
with  a  copy  to  the  Buffalo  District,  a  drawing  of  a  plan  and  profile  of 
the  alignments  selected  for  the  relocated  Baltimore  and  Ohio  Railroad 
mainline  and  spurline.  The  letter  of  transmittal  is  included  in 
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Appendix  B3.  Included  in  this  submission  to  the  Chessie  S/stem  were 

6  cross  sections  through  the  relocated  mainline,  floodway  channel, 
and  modified  channel.  Also,  included  in  the  submission  were  prelim¬ 
inary  drawings  for  the  relocated  mainline  and  spurline  railroad  bridges. 
Comments  from  the  Chessie  System  on  the  preliminary  submission  were 
submitted  to  GFCC  under  letter  dated  2  October  1978.  This  letter  is 
presented  in  Subappendix  B3.  Alternative  studies  on  the  mainline 
bridge  are  discussed  in  Section  I,  and  alternative  studies  on  the  spur¬ 
line  bridge  are  discussed  in  Section  J. 

B34.  As  part  of  this  alignment  study,  it  was  revealed  from  the  plot¬ 
ting  of  cross  sections  that  there  were  conflicts  between  the  floodway 
and  modified  channels.  The  problem  was  that  floodwater  from  the 
floodway  channel  would  spill  over  the  right  bank  of  the  floodway  chan¬ 
nel  into  the  modified  channel.  It  was  not  intended  in  the  Phase  I  GDM 
hydraulic  design  that  this  occur.  Revisions  to  the  hydraulic  design 
would,  therefore,  be  required.  On  22  August  1978,  GFCC  submitted 
to  the  Buffalo  District  a  general  plan,  profile  along  centerline  of  flood¬ 
way  channel,  and  a  total  of  29  cross  sections  through  the  relocated 
railroad  mainline,  floodway  channel,  and  modified  channel.  The  Dis¬ 
trict  revised  the  hydraulic  design  and  submitted  the  revisions  to  GFCC 
under  letter  dated  7  September  1978.  Both  the  22  August  and  7  September 
letters  are  presented  in  Subappendix  B3.  It  was  necessary  for  the  Dis¬ 
trict  to  revise  the  project  design  in  order  to  meet  hydraulic  requirements. 
Revisions  were  limited  to  the  reach  of  the  project  between  the  end  of 
the  three-barrel  conduit  and  the  mainline  bridge  of  the  relocated 
Baltimore  and  Ohio  Railroad,  Referring  to  Plate  B3 ,  the  riprap  drop 
structure  that  was  located  at  Station  90+00F  was  moved  upstream 
200  feet  to  Station  92+00F.  Downstream  from  this  drop  structure,  the 
natural  divide  between  the  floodway  and  modified  channels  was  elim¬ 
inated.  In  other  words,  the  confluence  between  the  floodway  and  mod¬ 
ified  channels  will  be  immediately  downstream  from  this  drop  structure. 
This  confluence  was  moved  upstream  about  400  feet  from  the  location 
shown  on  Plate  B3.  The  details  of  the  revisions  are  included  with  the 

7  September  letter  presented  in  Subappendix  B3.  All  of  these  revisions 
will  be  considered  in  the  final  design.  A  significant  revision  is  in  the 
width  of  the  modified  channel  at  the  location  of  the  spurline  railroad 
bridge.  In  the  Phase  I  GDM,  the  bottom  width  of  the  modified  chan¬ 
nel  at  this  location  was  90  feet.  The  revised  bottom  width  is  116.5  feet. 
The  increase  in  the  channel  width  will  affect  the  design  of  the  spur¬ 
line  railroad  bridge  as  well  as  increase  its  cost. 

B35.  September  1978  Alignment  Study.  This  study  dealt  solely  with 
the  diversion  channel  alignment.  Prior  to  this  study,  two  alignments 
for  the  diversion  channel  were  considered.  They  were  the  alignment 
in  the  Phase  I  GDM  selected  plan  and  the  alignment  from  the  April  1978 
Study.  As  discussed  previously,  the  topography  of  the  trash  pile  at 
the  ’•ight  bank  of  the  diversion  channel  has  changed  considerably  since 
the  area  was  surveyed  in  April  1977.  Revisions  to  the  alignment  of  the 
flume  were  made  by  the  District  as  noted  in  the  letter  from  the  District 
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to  GFCC  dated  28  July  1978.  Revisions  to  the  diversion  channel  align¬ 
ment  were  necessary  because  of  the  change  in  topography  and  because 
of  the  change  in  the  flume  alignment.  The  diversion  channel  alignment 
is  basically  controlled  by  three  factors:  the  flume  alignment,  the  re¬ 
located  railroad  mainline,  and  the  existing  Big  Creek  channel  at  the 
end  of  the  diversion  channel.  At  the  upstream  end  of  the  diversion 
channel  the  centerline  of  flume  and  centerline  of  diversion  channel 
are  coincident.  Downstream  of  the  flume,  the  left  side  of  the  diver¬ 
sion  channel  is  controlled  by  the  relocated  railroad  mainline.  At  the 
downstream  end,  the  diversion  channel  must  tie  into  the  existing 
Big  Creek  channel.  The  study  basically  involved  laying  out  an  align¬ 
ment  that  satisfied  all  these  constraints.  The  main  intent  was  to  keep 
the  alignment  of  the  diversion  channel  as  far  to  the  left  as  possible  in 
order  to  keep  the  quantity  of  excavated  trash  at  the  right  bank  to  a 
minimum.  On  15  September  1978,  GFCC  submitted  a  plan,  profile, 
and  sections  of  the  diversion  channel  to  the  Buffalo  District.  The  Dis¬ 
trict's  comments  on  this  submission  were  submitted  to  GFCC  under 
letter  dated  26  September  1978.  Alternatives  for  the  diversion  channel 
are  discussed  in  Sections  K  and  L. 

B36.  Aesthetic  and  Environmental  Effects.  There  is  little  difference 
in  the  aesthetic  and  environmental  effects  among  the  various  alignments 
considered.  The  aesthetics  and  environmental  effects  of  the  alternatives 
for  the  individual  features  of  the  project  are  discussed  in  the  sections 
where  the  alternatives  are  discussed. 

B37.  Selected  Alternative.  The  various  alignment  studies  are  not 
alternative  studies  in  the  sense  that  there  is  a  choice  among  them. 

The  various  alignment  studies  were  necessary  in  order  to  find  align¬ 
ments  of  the  principal  features  of  the  project  that  satisfied  criteria, 
satisfied  various  constraints,  and  were  also  compatible  with  other  pro¬ 
ject  features.  The  alignments  selected  satisfied  these  requirements. 

It  is  expected  that  some  minor  revisions  will  be  necessary  to  these 
alignments  during  final  design. 
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SECTION  D 


CHANNEL  SIDE  SLOPE  PROTECTION 


B38.  General.  Channel  side  slope  protection  will  be  required  at 
various  locations  along  the  project  in  order  to  prevent  scour  from  high 
water  velocity.  Specifically,  side  slope  protection  will  be  required 
at  the  following  locations: 

1.  Downstream  from  transition  at  the  upstream  end  of  the 
floodway  channel. 

2.  Along  certain  reaches  of  the  modified  channel. 

3.  Entrance  to  the  diversion  channel. 

4.  In  the  diversion  channel  downstream  from  the  flume. 

5.  At  the  outlet  of  the  two-barrel  conduit. 

The  alternatives  considered  for  channel  side  slope  protection  are  rip¬ 
rap,  gabions,  and  gobimats,  each  on  a  layer  of  bedding  material.  Con¬ 
sideration  was  also  given  to  substituting  filter  cloth  for  bedding  mate¬ 
rial.  Protection  of  the  earthen  channel  bottom  will  only  be  required 
in  a  few  places  and  is  not  included  in  this  study.  However,  results 
of  this  study  on  side  slope  protection  would  also  be  applicable  to 
earthen  channel  bottom  protection.  Where  channel  bottom  protection 
will  be  required,  whatever  alternative  is  selected  for  the  side  slope 
protection  would  be  applicable  for  the  channel  bottom  protection.  Pro¬ 
tection  of  the  air-slaking  shales  on  the  project  is  discussed  in  Sec¬ 
tion  M.  The  alternatives  considered  feasible  for  channel  side  slope 
protection  are  shown  on  Plate  B5 . 

B39.  Riprap  Protection.  Riprap  required  at  the  various  locations 
will  be  designed  in  accordance  with  EM  1110-2-1601,  Hydraulic  De¬ 
sign  of  Flood  Control  Channels,  and  ETL  1110-2-12  0,  Engineering  and 
Design  Additional  Guidance  for  Riprap  Channel  Protection.  Good  qual¬ 
ity  stone  is  available  in  the  Cleveland  area;  therefore,  it  is  not  antic¬ 
ipated  that  there  will  be  any  maintenance  required  over  the  life  of  the 
project.  Riprap  costs  were  determined  for  thicknesses  ranging  between 
12  and  36  inches.  Increments  of  6  inches  were  used.  For  riprap  thick¬ 
nesses  24  inches  and  larger,  a  12 -inch  layer  of  riprap  would  be  placed 
beneath  the  upper  layer  of  riprap.  This  would  be  done  to  provide  a 
coarse  filter  between  the  upper  layer  of  riprap  and  the  bedding  material 
beneath.  Riprap  meeting  quality  and  placement  requirements  of  the 
specifications  can  be  expected  to  have  a  design  life  in  excess  of 
50  years . 
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B40.  Gabion  Protection.  Gabion  thicknesses  required  at  the  various 
locations  will  be  determined  by  computing  the  required  riprap  thickness 
at  the  various  locations.  The  gabion  thickness  required  will  be  de¬ 
termined  by  using  one -half  the  required  riprap  thickness.  This  relation¬ 
ship  is  conservative,  as  determined  in  a  model  study  by  the  U.S.  Army 
Engineer  Waterways  Experiment  Station,  Vicksburg,  Mississippi,  for 
the  Fourmile  Run  local  flood  control  project  of  the  Baltimore  District, 
Corps  of  Engineers  {Reference  B6).  This  relationship  has  also  been 
used  on  other  projects  within  the  Baltimore  District.  Gabions  are  man¬ 
ufactured  in  6-,  9-,  12-,  18-,  and  36-lnch  thicknesses.  The  6-inch 
thick  gabions  have  galvanized-steel  wire.  The  9-inch  thick  gabions 
have  polyvinyl -chloride  (PVC)  coated  galvanized-steel  wire.  The  other 
sizes  are  available  with  either  PVC  coated  or  galvanized-steel  wire. 

The  PVC  coated  gabion  baskets  are  reported  to  have  a  design  life  in 
excess  of  50  years.  The  galvanized  gabion  baskets  are  reported  to 
have  a  shorter  design  life.  The  galvanizing  is  subject  to  abrasion  and 
deterioration.  As  the  gabions  would  be  filled  with  stone  that  would 
have  the  same  quality  of  riprap,  the  PVC  coated  gabions  would  provide 
protection  in  excess  of  50  years  without  anticipated  maintenance.  As 
the  stone  size  for  all  gabions  is  relatively  small,  the  gabions  are  us¬ 
ually  compatible  with  a  single-stage  filter. 

B41.  Gobimat  Protection.  The  Gobimat  system  (Reference  B 7)  of 
soil  erosion  control  was  developed  in  the  Netherlands  in  the  mld-1960's 
to  combat  the  erosion  problems  native  to  that  country.  The  Gobimat 
svstem  consists  of  concrete  Gobi  blocks  bonded  to  a  woven  filter  cloth. 
Gobi  blocks  are  glued  to  the  filter  cloth  with  a  two  component  chemical¬ 
ly  inert  polyurethane,  on  a  special  Gobimat  machine.  The  glue  is  a 
construction  expedient  to  aid  in  the  placement  of  the  blocks .  The  in¬ 
tegrity  of  the  glue  is  not  required  for  the  in-place  system  to  function 
properly.  The  Gobi  blocks  are  not  attached  to  each  other.  The  spe¬ 
cially-tapered  blocks  remain  flexible ,  conforming  to  the  contour  of 
the  base.  According  to  the  manufacturer's  literature,  the  Gobimat 
system  is  fully  resistant  to  corrosion  from  both  biochemical  and  bac¬ 
teriological  sources,  and  the  blocks  shield  the  filter  cloth  from  the 
sun  thereby  avoiding  deterioration  by  ultraviolet  rays .  The  filter  cloth 
initially  allows  the  fines,  directly  behind  the  filter,  to  wash  out  until 
a  natural  graduated  filter  bed  is  built  up.  It  is  significant  to  note  that 
the  manufacturer  states  that  very  fine  soils  may  need  some  form  of 
supplementary  filter.  This  supplementary  filter  could  be  a  layer  of 
medium  to  coarse  sand  to  promote  the  development  of  a  natural  graded 
filter  beneath  the  filter  cloth.  An  alternative  treatment  is  to  apply  a 
non-woven  type  of  filter  blanket  to  the  soil  immediately  beneath  the 
Gobimat.  Further  discussion  of  filter  cloth  Is  given  in  Paragraph  B45. 

B42.  Available  literature  on  the  Gobimat  system  does  not  address 
the  estimated  design  life  of  the  Gobimat  system.  For  an  alternative 
study  on  side  slope  protection,  the  design  life  of  the  alternatives  is 
an  important  factor.  As  noted  previously,  the  Gobimat  system  was  de¬ 
veloped  in  the  Netherlands  in  the  mid- 1960's.  The  Gobimat  system 
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was  introduced  into  the  United  States  in  the  early- 19 70' s .  It  is,  there¬ 
fore,  a  relatively  new  system  that  has  not  withstood  the  test  of  time. 

The  design  life  of  the  Gohimat  system,  therefore,  can  only  be  assumed. 
For  the  purpose  of  these  alternative  studies,  the  design  life  will  be  as¬ 
sumed  to  be  SO  years. 

B43.  Although  the  manufacturer  supplied  information  concerning  the 
protection  provided  by  the  various  sizes  of  Gobimats.  The  information 
did  not  correlate  with  the  Corps  of  Engineers  design  method  for  riprap. 

A  request  for  further  information  from  the  manufacturer  was  not  received. 
Based  on  the  limited  information  from  the  manufacturer,  the  smallest 
size  of  Gobimat  was  assumed  equivalent  to  12  inches  of  riprap.  It 
should  be  noted  that  the  Gobi  block  shape  has  been  recently  changed 
by  the  manufacturer,  and  no  model  tests  or  experience  data  is  avail¬ 
able  to  support  claimed  erosion  resistance. 

B44 .  Bedding  Material.  Bedding  material  is  required  beneath  riprap 
and  gabions  that  are  founded  on  soil.  Because  of  the  air-slaking 
characteristic  of  the  shale  at  the  project  site,  bedding  material  will 
also  be  required  beneath  riprap,  gabions,  and  Gobimats  that  are  placed 
on  rock.  The  bedding  material  acts  as  a  filter  to  prevent  piping.  The 
bedding  material  is  a  well  graded  sand-gravel  mixture  designed  to  be 
compatible  with  the  gradation  of  the  foundation  soil  gradation  and  the 
riprap  or  gabion  stone  gradation.  Specifications  will  require  that  the 
bedding  material  consist  of  sand,  gravel,  or  crushed  stone  composed 
of  tough,  durable  particles.  Its  design  life  is  usually  in  excess  of 
the  design  life  of  riprap  or  gabions. 

B45.  Filter  Cloth.  Filter  cloth  is  a  substitute  fear  bedding  material. 
The  cloth  consists  of  a  nylon  or  other  polymer  of  negligible  thickness 
with  a  fine  mesh  woven  through  the  cloth.  The  mesh  allows  drainage 
while  containing  the  fines  of  the  soil.  The  cloth  is  subject  to  deteri¬ 
oration  when  exposed  to  sunlight  and  is  also  subject  to  puncture.  The 
design  life  would  be  less  than  that  of  bedding  material.  Available  de¬ 
sign  criteria  for  filter  cloth  was  taken  from  the  instructions  for  CE-1310, 
Guide  Specifications  for  Filter  Cloth,  May  1973.  For  the  very  fine  soils 
encountered  throughout  the  project,  the  filter  cloth  should  have  an 
open  area  between  4  and  10  percent  and  an  equivalent  opening  size 
(EOS)  between  U.S.  Standard  Sieve  Nos.  70  and  100.  The  Gobimat 
manufacturer  recommends  a  secondary  filter  for  very  fine  soils,  al¬ 
though  the  guide  specification  instructions  do  not  require  a  secondary 
filter . 

B46 .  Filter  cloth  has  a  number  of  disadvantages .  It  is  a  relatively 
new  product,  and  its  design  life  is  untested.  Although  relatively  easy 
to  place ,  filter  cloth  is  subject  to  puncture  if  sharp  rocks  are  placed 
on  it  or  if  it  is  placed  on  sharp  rocks.  According  to  the  guide  spec¬ 
ifications,  some  of  the  weaker  filter  cloths  are  required  to  have  a  layer 
of  cushioning  sand  placed  over  them  to  protect  the  cloth . 
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B47.  As  discussed  In  Paragraph  B44,  bedding  material  will  be  required 
beneath  riprap,  gabions,  and  Goblmats  that  will  be  placed  on  the  air- 
slaklng  shale.  If  filter  cloth  were  used  as  a  substitute  for  bedding 
material.  It  would,  therefore,  also  have  to  be  placed  on  the  alr-slaklng 
shale.  When  first  excavated,  the  shale  will  be  relatively  solid  with 
many  sharp  points .  If  filter  cloth  were  placed  on  the  rock  surface 
shortly  after  excavation,  the  sharp  rock  would  puncture  the  filter  cloth. 

A  cushion  of  bedding  material  placed  over  the  rock  surface  would  pro¬ 
tect  the  filter  cloth.  However,  If  bedding  material  were  placed  on  the 
rock  surface,  then  the  bedding  material  would  act  as  filter  and  the  fil¬ 
ter  cloth  would  serve  no  useful  function.  It  would  not  be  practical  to 
wait  for  the  shale  to  air-slake  before  placing  the  filter  cloth  for  several 
reasons .  It  would  delay  the  contractor  and  complicate  his  construction 
schedule.  Also,  erosion  of  the  alr-slaklng  shale  as  well  as  erosion  of 
the  soil  above  the  excavated  rock  surface  would  occur,  which  would  be 
undesirable.  Normal  practice  is  to  complete  the  slope  protection  as 
soon  as  possible  after  the  channel  is  excavated. 

B48.  Placing  bedding  material  on  the  rock  surface  and  using  filter 
cloth  on  the  soil  surface  above  the  rock  surface  would  be  possible  but 
not  practical.  IVior  to  placing  bedding  material  on  the  rock  surface, 
the  overburden  and  rock  surfaces  would  be  on  the  same  plane.  If  bed¬ 
ding  material  were  placed  on  the  rock  surface  and  filter  cloth  on  the 
overburden  surface ,  the  finished  riprap  car  gabion  surface  would  not  be 
on  the  same  plane .  There  would  be  a  small  berm  at  the  top  of  the  bed¬ 
ding  material.  Although  this  would  be  acceptable  hydraulically,  It 
would  complicate  the  channel  template  and,  therefore,  complicate  the 
hydraulic  design.  Aesthetically,  it  would  be  undesirable.  In  order  to 
keep  the  finished  surface  on  the  same  plane ,  the  overburden  surface 
could  be  backfilled  with  an  earthen  material  prior  to  placing  filter  cloth. 
However,  this  would  negate  any  cost  advantage  that  the  filter  cloth 
would  provide  on  earthen  slopes. 

B49.  Except  when  used  with  Goblmats,  filter  cloth  was  not  considered 
a  practical  alternative  for  the  Big  Creek  Project;  and  it  was  not  develop¬ 
ed  further.  If  it  were  not  for  the  problems  associated  with  the  air-slak¬ 
ing  shale,  the  filter  cloth  alternative  would  have  been  developed  further. 

B50.  Cost  Comparison.  Costs  per  100  square  yards  of  channel  side 
slope  were  computed  for  riprap  and  gabion  protection  on  6  inches  of  bed¬ 
ding.  Costs  were  also  computed  for  Gobimat  protection.  As  noted  pre¬ 
viously,  both  filter  cloth  and  6  inches  of  bedding  will  be  required  with 
Goblmats.  A  cost  comparison  for  the  alternatives  for  channel  side  slope 
protection  Is  presented  In  Table  B3 .  Maintenance  costs  were  not  in¬ 
cluded  In  the  cost  estimates.  They  would  essentially  be  the  same  for 
both  the  riprap  and  gabions  scheme  and  would,  therefore,  not  change 
the  results  of  the  cost  comparison  of  these  two  schemes.  Maintenance 
costs  for  Goblmats  were  not  available  from  the  manufacturer  and  were , 
therefore,  not  Included  in  the  cost  estimates.  It  is  believed,  however, 
that  over  the  50-year  life  of  the  project  the  maintenance  costs  for 


Gobimats  would  be  greater  than  that  for  riprap  or  gabions.  Including 
maintenance  costs  in  the  cost  estimate  for  Gobimats  would  only  make 
the  Gobimats  more  undesirable  when  compared  with  riprap  and  gabions. 
The  cost  estimates  are  based  on  September  1978  prices.  Cost  estimate 
computations  are  presented  in  Subappendix  Bl. 


TABLE  B3 

COST  COMPARISON 
CHANNEL  SIDE  SLOPE  PROTECTION 


Item  No. 

(Costs  Per  100  Square  Yards  of  Slope  Protection) 

12 -Inch  18-Inch  24-Inch  30-Inch 
Description  Riprap  Riprap  Riprap  Riprap 

36 -Inch 
Riprap 

(1) 

Riprap  on  6"  bed¬ 
ding  material 

$1,820 

$2,280 

$4,350 

$4,980 

$5,620 

(2) 

Equivalent  size 
gabions  on  6" 
bedding  material 

1,840 

2,580 

3,150 

4,530 

4,530 

(3) 

Equivalent  gob¬ 
imats  on  filter 
cloth  and  6" 
bedding  material 

2,790 

Cost  Comparison, 
Ratio  of: 

Cost(2)  to  Cost(l) 

1.01 

1.13 

0.72 

0.91 

0.81 

Cost(3)  to  Cost(l) 

1.53 

- 

- 

- 

- 

B51.  Aesthetics  and  Environmental  Effects.  Aesthetically,  riprap 
is  preferred  to  gabions.  Riprap  has  a  slight  edge  on  gabions  in  that  it 
would  have  a  more  natural  appearance.  Gobimats  would  be  the  least 
desirable  alternative  because  of  its  unnatural  appearance.  Environ¬ 
mentally,  if  each  alternative  protects  the  side  slope  as  designed, 
there  would  be  no  difference  environmentally  among  the  alternatives. 
However,  riprap  is  a  proven  material  when  compared  with  gabions  or 
Gobimats.  Considering  the  fact  that  the  project  is  designed  for  a 
50-year  life,  if  all  other  considerations  are  equal,  riprap  protection 
would  be  the  preferable  choice. 


B52.  Selected  Alternative .  Riprap  protection  is  selected  in  those 
areas  where  12-  or  18-inch  thick  riprap  is  required  as  slope  protection. 
The  riprap  is  aesthetically  better  and  the  most  economical.  In  those 


areas  which  require  more  than  an  18 -inch  thick  layer  of  riprap,  gabions 
are  selected  as  the  more  economical  measure.  The  slight  decrease  in 
aesthetic  quality  provided  by  the  gabions  should  not  provide  a  substan¬ 
tial  detriment  to  the  project.  The  Goblmats  are  more  expensive  than  the 
other  alternatives  and  sufficient  data  concerning  their  performance  is 
not  available. 


SECTION  E 


STRUCTURE  AT  UPSTREAM  END  OF  PROJECT 


B53.  General.  The  reinforced  concrete  structure  at  the  upstream  end 
of  the  project  will  divert  flows  from  Big  Creek  into  the  floodway  chan¬ 
nel.  This  structure,  as  proposed  in  the  Phase  I  GDM,  is  described  in 
Section  B.  The  total  length  of  the  structure  will  be  550  feet,  and  its 
bottom  width  will  vary  from  100  feet  to  130  feet.  The  chute -transition 
at  the  downstream  end  of  the  structure  is  designed  as  a  stilling  basin. 
The  200-foot  long  transition,  at  the  end  of  the  structure  between 
Stations  114+80F  and  112+80F,  is  basically  the  stilling  basin  proper; 
however,  it  will  be  referred  to  as  a  transition  in  these  alternative  stud¬ 
ies.  This  transition  will  be  130  feet  wide  at  Station  114+80F  and 
100  feet  wide  at  Station  112+80F,  where  the  100-foot  wide  downstream 
floodway  channel  will  start.  The  upstream  350  feet  of  the  structure, 
between  Station  118+30F  and  114+80F,  provides  entrance  control  and 
grades  sufficiently  steep  to  create  good  hydraulic  jump  conditions.  The 
structure  is  also  to  be  used  as  a  roadway  for  John  Nagy  Boulevard.  The 
structure  will  have  to  be  designed  so  traffic  can  pass  to  roads  which 
enter  at  approximately  Station  114+00F  normal  to  the  structure  at  both 
the  right  and  left  sides.  As  proposed  in  the  Phase  I  GDM,  the  walls 
of  the  transition  are  vertical  upstream  of  Station  114+80F.  Downstream 
of  Station  114+80F,  the  walls  warp  from  vertical  at  Station  114+80F  to 
IV  on  2.5H  at  Station  112+80F.  The  road  that  enters  the  transition  on 
the  left  extends  steeply  upward  beyond  the  transition  such  that  any 
water  in  the  stilling  basin  would  not  create  a  significant  flood  hazard. 
The  road  that  enters  on  the  right  of  the  transition  extends  across  the 
Big  Creek  floodplain  to  the  zoo.  Although  not  addressed  specifically 
in  the  Phase  I  GDM,  some  means  has  to  be  provided  to  prevent  flood- 
waters  from  passing  through  the  opening  in  the  right  transition  wall. 
Alternative  studies  for  access  to  the  Zoo  from  John  Nagy  Boulevard  are 
presented  in  Section  F. 

B54.  Constraints .  As  noted  above,  the  structure  at  the  upstream 
end  of  the  project  will  be  used  as  a  roadway  for  John  Nagy  Boulevard. 

In  addition  to  satisfying  hydraulic  requirements ,  the  structure  must 
also  be  designed  to  satisfy  roadway  requirements.  As  far  as  these 
alternative  studies  are  concerned,  the  main  hydraulic  criterion  that 
must  be  met  is  that  the  water  surface  profile  at  the  downstream  and  up¬ 
stream  ends  of  the  structure  must  remain  essentially  the  same  as  pre¬ 
sented  in  the  Phase  I  GDM.  Because  of  the  roadway  requirements,  al¬ 
ternatives  Involving  a  concrete  drop  structure,  a  gabion  drop  structure, 
a  stilling  basin  with  baffle  blocks,  or  a  riprapped  lined  channel  could 
not  be  considered.  Alternatives  available  for  this  structure  are  further 
limited  because  of  the  existing  two-barrel  conduit  located  Immediately 
under  the  structure.  The  two-barrel  conduit  is  constructed  of  reinforc¬ 
ed  concrete,  and  it  extends  under  about  a  230-foot  reach  of  the  struc¬ 
ture  at  the  upstream  end.  Other  constraints  that  limit  the  alternatives 
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Include  the  piers  of  the  Fulton  Avenue  bridge  at  the  left  side,  the  out¬ 
let  structure  of  the  two-barrel  conduit  on  the  right  side,  and  the  hill¬ 
side  cut  at  the  right  side  at  the  upstream  end  of  the  structure.  Although 
alternatives  are  limited  for  the  structure  as  a  whole,  there  is  an  al¬ 
ternative  for  the  200-foot  long  transition  at  the  downstream  end  of  the 
structure . 

B55.  Transition  with  Warped  Side  Slopes  (Phase  I  GDM  Scheme).  A 
transition  with  warped  side  slopes  was  proposed  in  the  Phase  I  GDM. 

This  transition  is  described  in  Section  B.  This  transition  was  consider¬ 
ed  as  one  of  the  alternatives,  and  a  cost  was  determined  for  it.  The 
Phase  I  GDM  scheme  is  shown  on  Plate  B6 . 

B56.  Transition  with  Vertical  Sides  (Alternative  Scheme).  This  al¬ 
ternative  provides  vertical  walls  along  the  entire  transition  from 
Station  114+80F  to  Station  112+80F.  The  transition  narrows  from  130  feet 
at  Station  114+80F  to  90  feet  at  Station  113+80F.  Between  Stations  113+80F 
and  112+80F,  the  bottom  width  remains  constant.  At  Station  112+80F, 
the  transition  ends  and  the  section  changes  abruptly  to  a  trape¬ 
zoidal  channel  with  a  bottom  width  of  100  feet  and  IV  on  2.5H  side 
slopes.  Vertical  side  walls  in  stilling  basins  are  recommended  in 
Paragraph  25a  of  EM  1110-2-1602,  Hydraulic  Design  of  Reservoir  Out¬ 
let  Structures.  Walls  with  as  little  as  4V  on  1H  batter  can  create  eddy 
problems  (Reference  B3).  Abrupt  changes  at  the  end  of  stilling  basins 
have  proved  effective  in  reducing  turbulence,  as  determined  by  model 
test  of  the  Tioga  Stilling  Basin,  Tioga-Hammond  Lakes  Project  (Ref¬ 
erence  B4) .  This  geometry  was  also  recommended  by  OCE  for  various 
stilling  basins  and  drop  structures  incorporated  in  the  Tyrone  Flood  Con¬ 
trol  Project  for  the  U.S.  Army  Engineer  District,  Baltimore.  This  alter¬ 
native  is  shown  on  Plate  B7. 

B57.  Cost  Comparison  of  Transition  Schemes.  Construction  costs 
were  estimated  for  both  the  Phase  I  GDM  scheme  and  the  alternative 
scheme.  A  cost  comparison  is  presented  in  Table  B4.  The  cost  esti¬ 
mates  are  based  on  September  1978  prices.  Both  schemes  would  have 
a  project  life  in  excess  of  50  years.  Maintenance  costs  are  not  in¬ 
cluded  in  the  cost  estimates.  They  would  essentially  be  the  same  for 
both  schemes,  and  would,  therefore,  not  change  the  results  of  the  cost 
comparison.  A  cost  comparison  is  presented  in  Table  B4.  Cost  com¬ 
putations  are  presented  in  Subappendix  Bl. 

TABLE  B4 

COST  COMPARISON 

TRANSITION  AT  UPSTREAM  END  OF  PROTECT 
Alternative  Construction  Cost 

Phase  I  GDM  Scheme  $579,000 

443,000 


Alternative  Scheme 


B24 


B58.  The  alternative  scheme  is  estimated  to  cost  $136,000  less  than 
the  Phase  I  GDM  Scheme.  The  major  reason  for  the  cost  difference  is 
that  there  is  considerably  less  concrete  required  for  the  alternative 
scheme  than  for  the  Phase  I  GDM  Scheme.  Additionally,  less  rein¬ 
forcing  steel  and  excavation  would  be  required  for  the  alternative 
scheme . 

B59.  Aesthetics  and  Environmental  Effects  of  Transition  Schemes. 

The  aesthetics  of  either  transtion  scheme  would  be  almost  identical. 
Although  the  Phase  I  GDM  scheme  would  have  a  slightly  higher  height 
of  wall,  the  differences  in  aesthetics  would  be  negligible.  Planting 
could  be  used  adjacent  to  either  structure  to  diminish  the  visual  im¬ 
pact  from  the  Zoo.  There  may  be  a  slight  advantage  aesthetically  in 
the  Phase  I  GDM  scheme  for  vehicular  traffic  on  John  Nagy  Boulevard. 
The  alternative  scheme  converges  more  rapidly  than  the  Phase  I  GDM 
scheme.  Traffic  traveling  north  on  John  Nagy  Boulevard  would  be  less 
likely  to  confuse  the  alternate  scheme  transition  with  the  road.  The 
environmental  impacts  of  both  schemes  would  be  almost  identical.  Al¬ 
though  slightly  less  excavation  is  required  for  the  alternative  scheme, 
the  excavation  for  either  scheme  would  be  in  the  dry.  During  construc¬ 
tion,  adverse  environmental  effects  could  be  expected  for  both  schemes 
however,  these  could  be  minimized  through  the  use  of  good  construc¬ 
tion  practices  and  appropriate  environmental  protection  measures.  No 
significant  long  term  environmental  impacts  are  anticipated  for  either 
scheme . 

B60.  Selected  Alternative  for  Transition.  The  alternative  scheme 
is  the  selected  scheme .  It  offers  improved  hydraulic  conditions  at  a 
significant  savings  in  cost.  The  aesthetic  and  environmental  impacts 
of  either  scheme  are  almost  identical  and ,  therefore ,  are  not  a  con¬ 
sideration  for  selecting  one  scheme  over  the  other. 
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SECTION  F 


ACCESS  TO  ZOO  FROM  JOHN  NAGY  BOULEVARD 


B61.  General.  The  hydraulic  structure  at  the  upstream  end  of  the 
project,  as  discussed  In  Section  E,  will  be  used  as  a  highway,  John 
Nagy  Boulevard.  Vehicular  access  must  be  provided  from  John  Nagy 
Boulevard  to  the  Zoo  access  road  at  the  right  of  the  structure.  Ve¬ 
hicular  traffic  will  have  to  pass  through  the  opening  in  the  right  wall 
of  the  transition.  Two  alternatives  were  considered:  an  access  road 
with  stoplogs  and  an  access  road  with  no  closure  facilities.  For  both 
alternatives,  the  widths  of  the  access  roads  will  be  24  feet  with 
6-foot  shoulders  for  a  total  width  of  36  feet.  The  width  of  the  existing 
Zoo  roadway  is  24  feet.  The  alternatives  are  shown  on  Plate  B8. 

B62.  Access  Road  With  Stoplogs.  This  alternative  would  require 
about  120  feet  of  access  road,  and  it  would  require  stoplogs  for  block¬ 
ing  off  the  opening  in  the  transition  wall.  The  height  of  wall  at  the 
opening  will  be  12  feet .  From  the  grade  at  the  transition  slab ,  the 
access  road  would  rise  about  3  feet  where  it  would  tie  into  the  existing 
Zoo  road.  Vertical  curves  would  be  provided  along  the  access  road. 
Aluminum  stoplogs  would  be  provided,  and  they  would  fit  into  slots 
constructed  in  the  transition  wall.  A  drainage  system  would  be  pro¬ 
vided  to  drain  the  landward  side  of  the  stoplogs  when  the  stoplogs  are 
in  place.  There  are  some  advantages  to  this  alternative.  Hydrauli¬ 
cally,  if  the  transition  scheme  with  vertical  side  walls,  as  described 
in  Paragraph  B56,  is  selected  for  final  design,  the  stoplogs  would  pro¬ 
vide  a  relatively  smooth  wall  along  the  transition.  This  would  not  be 
the  case  if  the  transition  with  warped  side  slopes  is  selected.  Less 
land  would  be  required  for  this  alternative  than  for  the  access  road 
with  no  closure  facilities.  This  alternative  has  a  number  of  disad¬ 
vantages.  A  rapid  increase  in  flows  during  floods  can  be  expected  for 
Big  Creek.  Therefore,  to  be  assured  of  continuous  flood  protection, 
the  stoplogs  would  have  to  be  kept  in  place,  except  when  access  to 
the  Zoo  is  needed.  The  stoplogs  would  have  to  be  removed  for  snow¬ 
plowing  ,  or  a  front  end  loader  would  have  to  be  used  to  remove  snow 
from  the  landward  side  of  the  stoplogs.  Each  stoplog  would  weigh 
about  300  lbs.  About  24  stoplogs  would  be  required  to  completely 
block  the  opening.  The  stoplogs  would  have  to  be  handled  by  a  crane 
or  other  similar  equipment.  As  the  local  sponsor  would  be  responsible 
for  installing  the  stoplogs,  there  would  probably  be  a  tendency  to 
leave  them  out  for  a  longer  period  of  time  than  would  be  desirable.  If 
the  stoplogs  were  not  in  place  when  a  flood  occurred,  the  flood  con¬ 
trol  project  would  only  provide  protection  for  very  low  flows  in  the 
floodway.  Because  of  the  operational  aspects,  this  alternative  would 
be  an  Inconvenience  to  the  Zoo.  Except  for  maintenance  of  the  road, 
no  significant  maintenance  is  anticipated  over  the  50  year  design  life 
of  the  project. 
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B63.  Access  Road  With  No  Closure  Facilities.  This  alternative 
would  require  about  255  feet  of  access  road.  From  the  grade  at  the 
transition  slab,  the  access  road  would  rise  on  a  12  percent  grade  to 
an  elevation  equal  to  the  top  of  the  transition  wall.  The  horizontal 
alignment  would  follow  the  alignment  of  the  existing  Zoo  road.  Along 
this  length  of  the  access  road,  concrete  walls  would  extend  along  both 
sides  to  prevent  floodwaters  in  the  transition  from  flowing  onto  the  Big 
Creek  floodplain.  Compacted  backfill  would  be  placed  behind  the  walls. 
The  freeboard  used  in  the  design  of  the  transition  would  also  be  used 
in  the  design  of  the  access  road  and  associated  walls.  After  the  road 
reaches  its  apex,  it  would  descend  on  a  12  percent  grade  and  tie  into 
the  existing  Zoo  road.  The  access  road  would  be  mostly  on  fill.  Ver¬ 
tical  curves  would  be  provided  along  the  access  road.  This  alternative 
has  some  disadvantages.  The  grades  are  quite  steep,  especially  for 
winter  conditions.  However,  as  snow  removal  and  cindering  would  be 
necessary  even  without  the  flood  control  project,  this  is  not  considered 
a  major  problem.  Hydraulically,  this  alternative  would  leave  an  un¬ 
desirable  opening  in  the  transition  wall.  Compared  with  the  access 
road  with  stoplogs,  it  would  also  require  considerably  more  land.  This 
alternative  has  several  advantages  when  compared  with  the  access  road 
with  stoplogs.  Snow  removal  would  be  easier.  The  access  road  could 
be  used  continuously  without  the  inconvenience  of  removing  and  re¬ 
installing  stoplogs.  Also,  it  would  be  impossible  to  cause  flooding  in 
the  Zoo  area  by  leaving  stoplogs  out.  Except  for  maintenance  of  the 
access  road,  no  maintenance  is  anticipated  over  the  50  year  design 
life  of  the  project. 

B64.  Cost  Comparison.  Initial  costs  were  estimated  for  each  alter¬ 
native.  Based  on  a  50-year  project  life  and  5-3/8  percent  interest,  the 
initial  costs  were  converted  to  an  average  annual  cost.  For  the  alter¬ 
native  with  stoplogs,  it  was  assumed  that  the  access  road  would  be 
used  on  an  average  of  once  every  two  weeks.  Based  on  this  assumption, 
the  annual  cost  of  removing  and  re-installing  the  stoplogs  was  estimat¬ 
ed.  This  annual  cost  was  added  to  the  above  average  annual  cost  to 
determine  the  estimated  total  annual  cost.  Road  maintenance  costs 
were  not  included  in  the  cost  estimates.  They  would  essentially  be  the 
same  for  both  alternatives  and  would,  therefore,  not  change  the  results 
of  the  cost  comparison.  Right-of-way  costs  were  not  included  in  the 
cost  estimates  as  the  property  belongs  to  the  local  sponsor,  and  be¬ 
cause  right-of-way  costs  would  not  change  the  results  of  the  cost  com¬ 
parison.  A  cost  comparison  for  the  two  alternatives  is  presented  in 
Table  B5.  The  cost  estimates  are  based  on  September  1978  prices.  Cost 
estimate  computations  are  presented  in  Subappendix  Bl. 
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TABLE  B5 


COST  COMPARISON 

ACCESS  TO  ZOO  FROM  TOHN  NAGY  BOULEVARD 

Access  Road  Access  Road  With 

Description  _  With  Stoplogs  No  Closure  Facilities 


Initial  Cost 

$93,300 

$92,000 

Initial  Cost  Converted 

to  Average  Annual  Cost 

5,410 

5,330 

Annual  Operating  Cost 

2,000 

-0- 

Total  Average  Annual  Cost 

$  7,410 

$  5,330 

B65.  Aesthetic  and  Environmental  Effects .  Because  the  access  road 
with  stoplogs  would  have  virtually  no  visual  impact  beyond  the  transi¬ 
tion,  It  would  be  preferable  aesthetically.  Although  the  access  road 
with  no  closure  facilities  has  aesthetic  disadvantages,  these  could  be 
diminished  by  selective  planting.  Because  of  the  larger  amount  of 
earthwork  that  would  be  required,  the  access  road  with  no  closure  facil¬ 
ities  would  have  a  greater  environmental  impact  during  construction  than 
the  access  road  with  stoplogs.  Proper  construction  methods  and  appro¬ 
priate  environmental  protection  measures  would  reduce  the  environmental 
impact  during  construction.  After  the  project  Is  completed,  the  environ¬ 
mental  Impact  would  essentially  be  the  same  for  both  alternatives. 

B66.  Selected  Alternative .  Although  the  access  road  with  no  closure 
facilities  has  some  disadvantages,  it  is  believed  that  the  advantages 
considerably  outweigh  the  disadvantages.  Its  average  annual  cost  is 
considerably  lower  than  the  average  annual  cost  of  the  access  road  with 
stoplogs.  Since  there  would  be  no  closure  facilities  involved,  there 
would  be  no  chance  of  floodwaters  entering  the  Zoo  through  the  opening 
In  the  transition  wall.  Overall,  it  would  just  make  for  a  more  conve¬ 
nient  access  for  Zoo  personnel.  The  access  road  with  no  closure  facil¬ 
ities  is,  therefore,  selected  for  final  design. 
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SECTION  G 


LEVEE 


B67 .  Levee  Description.  Although  not  specifically  detailed ,  It  was 
Intended  In  the  Phase  I  GDM  to  provide  a  levee  along  the  right  bank  of 
the  floodway  channel  at  the  upstream  end  of  the  project.  The  levee 
would  start  at  the  end  of  the  reinforced  concrete  transition,  and  It  would 
extend  downstream  about  800  feet.  The  levee  would  have  a  top  width 
of  10  feet,  and  its  side  slopes  would  be  IV  on  2.5H.  The  left  side 
slope  would  be  coincident  with  the  excavated  slope  of  the  floodway  chan¬ 
nel.  Measured  from  the  existing  ground  line,  the  average  height  of  the 
levee  would  be  about  5  feet  and  the  maximum  height  would  be  about 
8  feet .  One  foot  of  stripping  would  be  performed  prior  to  placing  the 
levee.  An  exploratory  and  cutoff  trench  would  be  provided  along  the 
centerline  of  the  levee.  The  trench  would  be  6  feet  deep,  and  it  would 
have  a  bottom  width  of  10  feet  and  IV  on  1H  side  slopes.  The  levee 
would  be  seeded  on  each  side  slope  and  on  its  top.  The  top  of  the 
levee  would  be  3.0  feet  above  design  water  surface.  A  typical  levee 
section  is  shown  on  Plate  B9. 

B68.  Floodwall  as  Alternative.  An  alternative  to  a  levee  is  a  flood- 
wall.  The  construction  of  a  levee,  of  the  height  required  for  this  pro¬ 
ject,  is  generally  lower  per  linear  foot  of  protection  than  a  concrete 
floodwall  of  similar  height.  However,  a  levee  is  wider  and  requires  the 
taking  of  more  property  for  construction  purposes  than  is  required  for  a 
concrete  floodwall.  The  choice  between  use  of  one  over  the  other  is, 
therefore,  based  on  the  lowest  total  of  construction  cost,  plus  property 
cost  per  linear  foot  of  protection. 

B69.  A  floodwall  was  considered  as  an  alternative  to  the  levee,  and 
it  was  based  on  design  requirements  specified  in  EM  111 0-2 -2 501 .  The 
top  of  the  floodwall  would  be  2 .0  feet  above  design  water  surface.  As 
with  the  levee,  the  floodwall  would  be  about  800  feet  long.  Measured 
from  its  base,  the  average  height  of  floodwall  would  be  8  feet  and  the 
maximum  height  would  be  11  feet.  The  base  of  the  floodwall  would  be 
set  4.0  feet  below  the  existing  ground  line.  A  toe  drain  would  be  pro¬ 
vided  at  the  landside.  Rubber  waterstops  would  be  provided  at  the 
monolith  joints.  A  typical  floodwall  section  is  shown  on  Plate  B9. 

B70.  Cost  Comparison.  Construction  costs  were  estimated  for  an 
average  levee  section  and  an  average  floodwall  section.  A  cost  com¬ 
parison  is  presented  in  Table  B6 .  The  cost  estimates  are  based  on 
September  1978  prices.  The  average  levee  section  has  a  height  of 
5  feet  above  the  existing  ground  line.  The  average  floodwall  section 
has  a  height  of  8  feet  above  its  base  or  4  feet  above  existing  ground 
line.  Right-of-way  costs  were  not  included  in  the  cost  estimates.  Be¬ 
cause  the  heights  of  the  levee  and  the  floodwall  are  small,  right-of-way 
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required  for  the  levee  is  only  slightly  more  than  that  required  for  the 
floodwall.  Right-of-way  cost  would,  therefore,  not  change  the  results 
of  the  cost  comparison.  The  annual  maintenance  costs  for  a  levee 
would  be  more  than  that  for  a  floodwall  because  of  the  mowing  required. 
However,  because  the  height  of  the  levee  requires  is  small,  the  dif¬ 
ference  between  the  annual  maintenance  costs  would  be  small  and  they 
would  not  change  the  results  of  the  cost  comparison.  Maintenance  costs 
were,  therefore,  not  included  in  the  cost  estimates.  Cost  computations 
for  the  levee  and  floodwall  sections  are  presented  in  Subappendix  Bl. 

TABLE  B6 

COST  COMPARISON 
LEVEE  AND  FLOODWALL 


Construction  Cost 

Alternative  Per  Linear  Foot 


Average  Levee  Section  (1)  $  60 

Average  Floodwall  Section  (2)  $3  70 

(1)  Height  5  feet  above  existing  ground  line. 

(2)  Height  4  feet  above  existing  ground  line. 

B71.  Aesthetics  and  Environmental  Effects.  Aesthetically,  an  earth 
levee  is  preferred  over  a  floodwall.  Measured  from  the  existing  ground 
line,  the  average  height  of  the  levee  would  be  about  5  feet  and  the  av¬ 
erage  height  of  the  floodwall  would  be  about  4  feet.  Because  these 
heights  are  small,  the  aesthetic  impact  would  be  minimal.  A  levee  would 
blend  in  with  the  adjacent  Zoo  property;  and  to  minimize  the  adverse  im¬ 
pact  of  a  levee,  the  aesthetics  of  a  levee  could  be  enhanced  through 
seeding  the  levee  and  planting  adjacent  to  the  levee.  During  construc¬ 
tion,  adverse  environmental  effects  could  be  expected  for  both  a  levee 
and  a  floodwall;  however,  these  could  be  minimized  through  the  use  of 
good  construction  practices  and  appropriate  environmental  protection 
measures.  After  the  project  is  completed,  the  environmental  effects  of 
either  a  levee  or  a  floodwall  would  be  minimal. 

B72.  Selected  Alternative .  Based  on  the  results  of  the  above  cost 
comparison,  a  levee  is  preferred  over  a  floodwall.  Aesthetically,  a 
levee  would  be  preferred  over  a  floodwall.  Environmentally,  there  is 
little  difference  between  a  levee  and  a  floodwall.  A  levee  is,  therefore, 
the  selected  alternative . 
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SECTION  H 


DROP  STRUCTURES 


B73.  Phase  I  GDM.  As  proposed  in  the  Phase  I  GDM,  the  floodway 
would  have  had  two  reinforced  concrete  drop  structures,  each  providing 
about  an  8.5-foot  drop.  As  discussed  in  Section  C  ,  the  revised  align¬ 
ment  and  the  subsurface  conditions  encountered  required  that  the  flood¬ 
way  hydraulics  be  modified.  The  modifications  resulted  in  the  two  con¬ 
crete  drop  structures  being  replaced  with  five  riprapped  drop  structures. 
The  riprapped  drop  structures  serve  the  same  purpose  as  the  concrete 
drop  structures. 

B74.  General.  These  alternative  studies  will  consider  alternatives 
to  the  five  riprapped  drop  structures.  Riprapped  drop  structures  are  re¬ 
quired  along  the  floodway  channel  at  Stations  92+OOF,  95+00F,  100+00F, 
105+00F,  and  110+00F.  The  drop  structures  are  used  to  provide  abrupt 
changes  in  grade  along  the  floodway  channel.  The  bedslopes  along  the 
floodway  are  almost  flat.  The  resultant  velocities  are  such  that  slope 
protection,  other  than  seeding,  is  not  required.  The  drop  structures 
provide  almost  all  of  the  change  in  grade  along  the  floodway.  The  drop 
structure  at  Station  92+OOF  will  have  a  1.9-foot  drop;  the  drop  structures 
at  Stations  95+00F,  100+00F,  and  105+00F  will  have  a  3.0-foot  drop; 
and  the  drop  structure  at  Station  110+00F  will  have  a  3.5-foot  drop.  The 
riprap  slope  protection  required  at  the  critical  depth  section  of  each 
drop  structure  was  computed.  Most  of  the  drop  structures  require  24-inch 
riprap.  The  structure  at  Station  100+00F,  which  has  a  3.0-foot  drop, 
was  selected  as  typical  an  assumed  original  ground  line  was  used  to 
make  the  comparison  independent  of  site  topography.  The  alternatives 
considered  for  the  drop  structures  are  shown  on  Plates  BIO  and  Bll. 

Cost  estimate  computations  are  presented  in  Subappendix  Bl. 

B75 .  Riprap  Drop  Structure .  This  alternative  consists  of  a  drop  struc¬ 
ture  with  the  bottom  and  sides  of  the  channel  protected  with  2 4 -inch 
thick  riprap.  The  methods  used  to  size  the  riprap  and  the  filter  require¬ 
ments  beneath  the  riprap  are  presented  in  Section  D.  For  the  purposes 
of  the  comparison,  it  was  assumed  that  the  riprap  would  extend  2.5  feet 
above  the  design  water  surface.  The  structure  has  IV  on  2.5H  side 
slopes.  The  upstream  and  downstream  ends  are  85  feet  wide.  At  the 
control  section,  20  feet  from  the  upstream  end,  the  width  is  55  feet.  Up¬ 
stream  of  the  control  section,  the  grade  is  level.  Downstream  of  the 
control  section,  the  channel  extends  for  30  feet  on  a  IV  on  10H  grade. 
Although  not  included  in  the  scheme ,  keys  at  the  upstream  and  down¬ 
stream  end  of  the  structure  would  be  required  to  prevent  undermining  of 
the  riprap.  The  design  life  of  the  structure  should  be  the  design  life  of 
the  riprap,  which  is  in  excess  of  50  years. 

B76.  Gabion  Drop  Structure.  The  gabion  drop  structure  is  identical 
to  the  riprap  drop  structure  except  a  12 -inch  thick  gabion  mattress  would 
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replace  the  24 -inch  thick  riprap.  The  filter  requirements  beneath  the 
mattress  are  described  in  Paragraph  B44.  The  design  life  of  the  struc¬ 
ture  should  be  identical  to  the  design  life  of  the  gabions,  as  noted  in 
Paragraph  B40. 

B 77.  Concrete  Drop  Structure .  A  concrete  drop  structure  was  studied 
as  an  alternative  to  replace  the  riprap  drop  structure .  The  structural 
dimensions  were  determined  in  accordance  with  Plate  43  of  EM  1110-2- 
1601,  previously  noted.  The  weir  length  was  determined  such  that  the 
energy  grade  line  upstream  of  the  weir  is  the  same  as  the  energy  grade 
line  for  the  riprap  drop  structure.  The  basin  was  modified  slightly  to 
be  compatible  with  the  hydraulic  conditions  of  the  floodway.  The  basin 
floor  was  raised  to  floodway  grade .  The  structure  would  be  77  feet  wide  and 
25  feet  long.  Approach  walls  are  provided  upstream  of  the  structure. 
Because  of  its  small  size,  a  concrete  thickness  of  18  inches  was  used 
for  all  parts  of  the  concrete  structure .  Riprap  or  gabion  slope  protec¬ 
tion  would  be  required  upstream  and  downstream  of  the  structure.  Be¬ 
cause  of  the  economics  of  the  structure ,  the  protection  required  was 
estimated  roughly.  The  design  life  of  concrete  is  in  excess  of  50  years. 
However,  as  the  structure  would  be  founded  on  rock  and  as  the  concrete 
would  be  only  18  inches  thick,  there  is  a  distinct  possibility  of  freeze- 
thaw  conditions  on  the  rock  foundation.  Although  not  quantitatively 
assessable,  this  would  reduce  the  design  life  of  the  structure. 

B78 .  Cost  Comparison.  The  costs  for  the  three  alternatives,  on  a 
single  structure  basis,  are  presented  In  Table  B7.  Maintenance  costs 
were  not  Included  in  the  cost  estimates.  They  would  essentially  be 
the  same  for  each  alternative  and  would ,  therefore ,  not  change  the 
results  of  the  cost  comparison. 

TABLE  B7 

COST  COMPARISON 
DROP  STRUCTURES 


Alternative 

Cost 

(1) 

Riprap  Drop  Structure 

$49,800 

(2) 

Gabion  Drop  Structure 

33,100 

(3) 

Concrete  Drop  Structure 

72,000 

COST  COMPARISON 

-  RATIO  OF  COSTS 

Cost  (l)/Cost  (2) 

1.50 

Cost  (3)/Cost  (2) 

2.18 

B7S.  Aesthetics  and  Environmental  Effects.  Aesthetically,  riprap 
drop  structures  are  preferred  over  gabion  drop  structures.  From  a  dis¬ 
tance,  both  structures  would  appear  identical.  Upon  closer  inspection, 
riprap  appears  slightly  more  natural  as  there  is  no  PVC-coated  mesh. 
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However,  it  Is  permissible  to  allow  growth  through  the  gabions.  Because 
of  hydraulic  considerations,  the  local  sponsor  would  be  required  to  main¬ 
tain  growth  at  a  minimum  on  either  structure.  The  growth  cutting  require¬ 
ments  would  be  slightly  less  stringent  for  the  gabion  structure.  The  con¬ 
crete  drop  structure  would  have  more  of  a  visual  impact  than  the  other 
structures  because  it  would  not  be  constructed  of  natural  materials,  and 
because  it  provides  an  abrupt  change  in  grade.  However,  this  visual 
impact  would  not  be  severe.  Environmentally,  the  three  types  of  struc¬ 
tures  would  be  almost  identical.  During  construction,  erosion  control 
would  have  to  be  provided.  Since  the  excavation  would  be  in  the  dry 
and  since  erosion  control  would  have  to  be  provided  for  the  entire  flood¬ 
way  channel,  none  of  the  types  of  structures  has  a  significant  environ¬ 
mental  advantage.  The  long  term  environmental  effects  of  the  riprap 
and  gabion  drop  structures  would  be  essentially  identical.  The  concrete 
drop  structures  would  be  significantly  less  desirable. 

B80.  Selected  Alternative .  The  gabion  drop  structure  is  less  expen¬ 
sive  than  the  riprap  and  concrete  drop  structures.  Its  design  life  is  in 
excess  of  50  years.  Aesthetically,  it  is  essentially  the  same  as  the 
riprap  drop  structure;  and  aesthetically,  it  is  preferred  over  the  concrete 
drop  structure.  Environmentally,  there  is  little  difference  between  the 
three  alternatives  considered.  The  gabion  drop  structure  is,  therefore, 
selected  for  final  design. 
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SECTION  I 


RELOCATED  BALTIMORE  AND  OHIO  RAILROAD  MAINLINE  BRIDGE 


B81.  General.  The  mainline  of  the  Baltimore  and  Ohio  Railroad  and 
the  mainline  of  the  Norfolk  and  Western  Railroad  presently  pass  through 
separate  arches  of  the  West  25th  Street  bridge.  The  relocated  mainline 
of  the  Baltimore  and  Ohio  Railroad  would  pass  through  the  same  arch 
used  for  the  mainline  of  the  Norfolk  and  Western  Railroad.  The  Baltimore 
and  Ohio  Railroad  mainline  bridge  would  be  located  parallel  to  and  ap¬ 
proximately  20  feet  south  of  the  Norfolk  and  Western  Railroad  bridge. 

The  location  of  the  Baltimore  and  Ohio  Railroad  mainline  bridge  is  as 
proposed  in  the  Phase  I  GDM.  Additional  discussion  on  the  mainline 
bridge  as  proposed  in  the  Phase  I  GDM  is  presented  in  Paragraph  B17. 
The  wingwalls  on  the  south  side  of  the  Norfolk  and  Western  Railroad 
bridge  would  be  removed.  The  abutments  for  the  Baltimore  and  Ohio 
Railroad  mainline  bridge  would  have  their  faces  continuous  with  the 
faces  of  the  abutments  of  the  Norfolk  and  Western  Railroad  bridge.  The 
Norfolk  and  Western  Railroad  bridge  is  a  68-foot  long  single  span,  open 
deck  plate  girder  with  a  64-inch  web. 

B82 .  The  Baltimore  and  Ohio  Railroad  mainline  bridge  will  be  designed 
in  accordance  with  American  Railway  Engineering  Association  (AREA)  de¬ 
sign  criteria  with  Cooper  E80  loading  and  diesel  impact  valves.  Also, 
criteria  required  by  the  Chessie  System  will  be  used  in  design.  A  letter 
from  the  Chessie  System  to  GFCC ,  dated  2  October  1978,  outlines 
Chessie  criteria  required.  This  letter  is  presented  in  Subappendix  B3. 
Additional  criteria  is  presented  in  Subappendix  B2 .  All  bridges  consid¬ 
ered  would  have  open  decks.  All  plate  girders  would  be  welded.  Abut¬ 
ment  and  pier  footings  would  be  founded  on  sound  rock. 

B83.  One  Span  Bridge .  A  deck-type  plate  girder  bridge  with  a  span 
of  approximately  76  feet,  center  to  center  of  bearings,  would  span  the 
channel  with  minimum  obstructions  while  providing  deck  Joints  normal 
to  the  tracks.  The  span  required  is  about  the  limit  for  a  prestressed  box 
beam  bridge.  Such  a  bridge  is,  therefore,  not  recommended  because  of 
the  depth  and  extra  width  required.  The  web  depth  of  the  girders  would 
be  64  Inches  to  maintain  the  same  waterway  opening  as  the  adjacent  ex¬ 
isting  bridge.  A  plan  and  sections  of  the  bridge  are  shown  on  Plate  B12. 
A  preliminary  design  and  cost  estimate  are  presented  in  Subappendix  Bl. 

B84.  Two  Span  Bridge.  A  deck-type  plate  girder  or  deck-type  rolled 
beam  bridge  with  abutments  the  same  as  the  one  span  arrangement  could 
be  used.  With  the  center  pier  skewed  parallel  to  the  waterway,  unequal 
spans  would  result.  The  two  span  bridge  would  have  a  much  shallower 
deck,  but  this  is  no  advantage  because  of  the  depth  of  the  adjacent  ex¬ 
isting  bridge.  The  pier  will  necessarily  reduce  the  existing  waterway 
opening.  Hydraulically,  the  center  pier  would  be  undesirable. 
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B85.  Though  the  span  is  within  the  range  of  a  prestressed  box  girder 
bridge,  the  skewed  pier  would  require  an  undesirable  detail  for  the  gird¬ 
er  ends.  Also,  the  extra  width  of  12  feet  required  would  increase  the 
substructure  cost. 

B86 .  Both  a  deck-type  plate  girder  bridge  with  two  girders  and  a  deck- 
type  rolled  beam  bridge  with  four  beams  were  considered.  A  plan  and 
sections  of  the  deck-type  plate  girder  bridge  are  shown  on  Plate  B13. 

A  preliminary  design  and  cost  estimate  for  both  the  deck-type  plate  gird¬ 
er  and  deck-type  rolled  beam  bridges  are  presented  in  Subappendix  Bl. 

B87.  Cost  Comparison.  The  cost  comparison  is  based  on  the  bridge 
only;  and  it  does  not  include  the  cost  of  track,  ties,  attachments,  or 
walkway.  The  estimate  is  based  on  approximate  quantities  and  unit 
prices  updated  to  September  1978.  A  cost  breakdown  is  presented  in 
Subappendix  Bl.  There  would  be  no  significant  difference  in  mainte¬ 
nance  costs  over  the  life  of  the  bridges  considered.  Maintenance  costs 
would  not  change  the  results  of  the  cost  comparison.  The  cost  compari¬ 
son,  therefore,  can  be  made  on  initial  construction  costs.  A  cost  com¬ 
parison  for  the  alternatives  considered  is  presented  in  Table  B8. 

TABLE  B8 

COST  COMPARISON 

RELOCATED  BALTIMORE  AND  OHIO  RAILROAD  MAINLINE  BRIDGE 
_ Alternative  _ _  _ Cost _ 


(1)  One  Span: 

Deck-Type  Plate  Girder(2  Girders)  $317,000 

(2)  Two  Span: 

Deck-Type  Plate  Girder(2  Girders)  314,300 

(3)  Two  Span: 

Deck-Type  Rolled  Beam(4  Beams)  342,100 

COST  COMPARISON  -  RATIO  OF  COSTS 

Cost  (l)/Cost  (2)  1.01 

Cost  (3)/Cost  (2)  1.09 


B88.  Aesthetic  and  Environmental  Effects.  The  mainline  bridge, 
whether  one  span  or  two  spans,  would  not  have  a  significant  aesthetic 
Impact  on  the  area  which  is  predominantly  industrial.  The  types  of 
bridges  considered  are  similar  to  several  existing  bridges  in  the  imme¬ 
diate  vicinity.  A  single  span  bridge  would  have  the  least  disturbance 
to  the  environment.  A  center  pier  will  disturb  the  channel  during  con¬ 
struction,  and  during  a  flood  it  would  be  a  hinderance  in  that  it  could 
trap  floating  debris  and  thereby  affect  the  channel  hydraulics . 
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B89 .  Selected  Alternative .  The  cost  of  the  single  span  deck-type 
plate  girder  bridge  Is  only  slightly  more  that  the  cost  of  the  two  span 
deck-type  plate  girder  bridge,  but  the  single  span  bridge  has  a  distinct 
hydraulic  advantage  In  that  It  provides  the  largest  unimpeded  waterway 
opening.  The  single  span  bridge  also  has  a  maintenance  advantage  in 
that  the  maintenance  of  the  longer  single  span  would  be  simpler  because 
bearings,  deck  joints,  and  substructure  units  would  be  reduced.  The 
single  span  deck-type  plate  girder  bridge,  therefore,  is  selected  for 
final  design. 
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SECTION  J 

RELOCATED  BALTIMORE  AND  OHIO  RAILROAD  SPURLINE  BRIDGE 


B90.  General.  The  spurline  bridge,  as  proposed  in  the  Phase  I  GDM, 
is  discussed  in  Paragraph  B17.  As  proposed  in  the  Phase  I  GDM,  it  was 
intended  to  keep  the  relocated  spur  line  in  approximately  the  same  loca¬ 
tion  as  it  is  presently.  At  this  location,  the  spurline  bridge  would  span 
the  diversion  channel  flume  located  beneath  the  West  25th  Street  bridge. 
As  discussed  in  Section  C,  the  relocated  spurline  at  this  location  would 
be  virtually  impossible  to  achieve.  GFCC  ,  therefore,  recommended  a 
new  location  for  the  spurline  which  was  approved  by  the  Buffalo  District. 
This  new  location  is  shown  on  Plate  B3 .  As  discussed  in  Section  C, 
revisions  to  the  channel  hydraulic  were  required  which  resulted  in  a 
wider  channel  section.  These  alternative  studies  on  the  spurline  bridge 
will,  therefore,  be  based  on  the  revised  spurline  location  and  revised 
channel  section. 

B91.  Where  the  spurline  will  cross  the  channel,  the  bottom  width  of 
the  channel  will  be  116.5  feet  and  the  channel  will  have  IV  on  2.5H 
side  slopes.  The  spurline  will  cross  the  channel  at  approximately  a 
60  degree  skew.  Because  the  area  at  the  spur  line  location  is  constricted, 
the  curve  of  the  spurline  turnout  from  the  mainline  may  infringe  upon  the 
bridge.  This  would  be  the  case  even  with  a  maximum  turnout  and  radius. 
The  profile  grade  of  the  spurline  bridge  is  restricted  by  the  proximity  of 
the  mainline  track,  the  required  clearance  of  the  design  highwater,  and 
grades  of  the  existing  sidings.  Alternatives  considered  for  the  spurline 
bridge  will  include  one  and  two  span  bridges  with  and  without  waterway 
encroachment.  "With  waterway  encroachment"  refers  to  a  bridge  with 
the  abutments  at  the  toes  of  the  channel  side  slopes.  "Without  water¬ 
way  encroachment"  refers  to  a  bridge  with  the  abutments  located  at  the 
tops  of  the  channel  side  slopes  above  the  design  highwater  elevation. 

B92.  The  spurline  bridge  will  be  designed  in  accordance  with  the  cri¬ 
teria  established  for  the  mainline  bridge  as  outlined  in  Paragraph  B82 . 

All  bridges  considered  would  have  open  decks.  All  plate  girders  would 
be  welded.  Abutment  and  pier  footings  would  be  founded  on  sound  rock. 

B93.  Two  Span  Bridge  With  No  Waterway  Encroachment  At  Sides.  For 
this  alternative ,  both  a  thru  -type  bridge  and  a  deck-type  bridge  will  be 
considered.  For  each  type,  two  simple  spans,  nominally  120  feet  center 
to  center  of  bearings,  would  be  required.  The  pier  would  be  skewed 
parallel  to  the  channel  centerline.  The  abutments  would  be  located  at 
the  tops  of  the  channel  side  slopes  as  required  to  clear  the  design  high¬ 
water.  The  abutment  bearing  centerline  would  be  normal  to  the  center- 
line  of  track . 


B94.  A  thru-type  bridge  would  be  required  to  maintain  the  desired  track 
profile.  The  track  curve  required  for  the  turnout  would  extend  onto  the 


bridge  for  this  alternative.  In  order  to  provide  necessary  car  clearance, 
the  girders  in  Span  2  would  have  to  be  spread  apart  from  about  19  feet 
at  the  pier  to  about  26  feet  at  the  abutment. 

B95.  A  deck-type  bridge  would  be  more  practical  because  of  the  curve, 
but  it  would  require  raising  the  track  grade  approximately  5.5  feet.  This 
would  require  raising  the  relocated  Baltimore  and  Ohio  Railroad  main¬ 
line  grade  above  that  of  the  adjacent  Norfolk  and  Western  Railroad  main¬ 
line.  Also,  this  would  require  grade  changes  on  the  existing  siding 
tracks  at  the  end  of  the  spurline. 

B96.  Because  of  the  span  length,  a  reinforced  or  prestressed  concrete 
structure  would  not  be  feasible  at  this  site. 

B97.  A  plan  and  sections  of  the  thru-type  bridge  are  shown  on  Plate  B14. 
A  preliminary  design  and  cost  estimate  for  both  the  thru-type  and  deck- 
type  bridges  are  presented  in  Subappendix  Bl. 

B98.  Two  Span  Bridge  With  Waterway  Encroachment  At  Sides.  For  this 
alternative ,  a  thru-type  bridge ,  a  minimum  depth  deck-type  bridge ,  and 
an  economical  depth  deck-type  bridge  will  be  considered.  For  each 
type,  two  simple  spans,  nominally  73  feet  center  to  center  of  bearings, 
would  be  required .  The  pier  would  be  skewed  parallel  to  the  channel 
centerline.  The  abutments  would  be  located  at  the  toes  of  the  channel 
side  slopes.  The  abutment  bearing  centerline  would  be  normal  to  the 
centerline  of  track. 

B99 .  A  thru-type  bridge  would  maintain  the  desired  track  profile.  The 
minimum  depth  deck-type  bridge  would  have  a  girder  with  a  54-inch  web. 
This  is  the  minimum  depth  practical,  and  it  would  still  require  raising 
the  spurline  track  grade  by  0.5  foot.  The  economical  depth  deck-type 
bridge  would  have  a  girder  with  a  66 -inch  web.  This  would  lower  the 
bridge  cost,  but  it  would  require  raising  the  spurline  track  grade  by 
1.5  feet  with  all  its  attendant  costs. 

B100.  A  prestressed  box  beam  bridge  could  be  used,  but  the  depth  of 
the  bridge  would  be  even  more  than  the  depth  of  the  girder  of  the  econom¬ 
ical  depth  deck-type  bridge. 

B101.  A  plan  and  sections  of  the  minimum  depth  deck -type  bridge  are 
shown  on  Plate  B15.  A  preliminary  design  and  cost  estimate  for  the  thru- 
type,  minimum  depth  deck-type,  and  economical  depth  deck -type  bridges 
are  presented  in  Subappendix  Bl. 

B102.  One  Span  Bridge  With  No  Waterway  Encroachment  At  Sides.  A 
bridge  with  a  span  of  240  to  250  feet  would  be  required  to  clear  the  water¬ 
way  with  no  encroachment  by  the  substructure  at  this  site.  This  would 
require  a  truss  bridge  with  massive  abutments.  It  is  obvious  that  the 
advantages  of  such  a  clear  waterway  area  would  not  be  worth  the  cost  of 
such  a  structure. 
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B103.  One  Span  Bridge  With  Waterway  Encroachment  At  Sides.  For 
this  alternative,  a  thru -type  bridge  with  plate  girders  will  be  considered. 
The  span  would  be  153  feet  center  to  center  of  bearings.  The  abutments 
would  be  located  at  the  toes  of  the  channel  side  slopes.  A  thru-type 
bridge  would  be  required  to  maintain  the  desired  spurline  track  profile. 

The  span  is  near  the  practical  limit  of  a  plate  girder  bridge.  The  plate 
girder  would  have  a  144-lnch  web. 

B104.  Because  of  the  depth  required,  a  prestressed  concrete  bridge  and 
a  deck-type  plate  girder  structure  would  not  be  practical. 

B105.  A  plan  and  sections  of  the  thru-type  bridge  are  shown  on  Plate  B16. 
A  preliminary  design  and  cost  estimate  are  presented  in  Subappendix  Bl. 

B106.  Cost  Comparison.  The  estimate  is  based  on  approximate  quan¬ 
tities  and  unit  prices  updated  to  September  1978.  A  cost  breakdown  is 
presented  in  Subappendix  Bl.  Because  the  span  range  and  depth  of 
deck  restrictions  eliminate  anything  but  welded  plate  girder  bridges, 
there  would  be  no  significant  difference  in  maintenance  costs  over  the 
life  of  the  bridges  considered.  Maintenance  costs  would  not  change  the 
results  of  the  cost  comparison.  The  cost  comparison,  therefore,  can  be 
made  on  initial  construction  costs.  The  cost  of  track,  ties,  attachments, 
and  walkway  are  not  included  in  the  cost  estimates  because  they  would 
not  change  the  results  of  the  cost  comparison.  A  cost  comparison  for 
the  alternatives  considered  is  presented  in  Table  B9. 

TABLE  B9 

COST  COMPARISON 

RELOCATED  BALTIMORE  AND  OHIO  RAILROAD  SPURLINE  BRIDGE 


Alternative 


Cost 


(1)  Two  Span  Bridge  With  No  Waterway 
Encroachment  At  Sides 

a.  Thru -Type  Bridge  $615,600 

b.  Deck -Type  Bridge*  595,000 

*Cost  of  raising  spurline  track  by  5 .5  feet  and  the  cost  of  raising  the 
mainline  track  as  required  to  tie  into  the  spurline  track  is  included 
in  the  cost. 


COST  COMPARISON 

RELOCATED  BALTIMORE  AND  OHIO  RAILROAD  SPURLINE  BRIDGE 
Alternative  _  _  _  Cost 


(2)  Two  Span  Bridge  With  Waterway 
Encroachment  At  Sides 


a.  Thru-Type  Bridge 


$509,700 


TABLE  B9 
(Continued) 

COST  COMPARISON 

RELOCATED  BALTIMORE  AND  OHIO  RAILROAD  SPURLINE  BRIDGE 
Alternative  _ _ Cost 


b.  Minimum  Depth  Deck-Type 

Bridge**  $429,000 

c.  Economical  Depth  Deck-Type 

Bridge***  442,000 

(3)  One  Span  Bridge  With  Waterway 
Encroachment  At  Sides 

a.  Thru-Type  Bridge  $587,300 

COST  COMPARISON  -  RATIO  OF  COSTS 

Cost  (l)a/Cost  (2)b  1.43 

Cost  (l)b/Cost  (2)b  1.39 

Cost  (2)a/Cost  (2)b  1.19 

Cost  (2)c/Cost  (2)b  1.03 

Cost  (3)a/Cost  (2)b  1.37 


**Cost  of  raising  spurline  track  by  0.5  foot  and  the  cost  of  raising  the 
mainline  track  as  required  to  tie  into  the  spurline  track  is  included  in 
the  cost. 

***Cost  of  raising  spurline  track  by  1.5  feet  and  the  cost  of  raising  the 
mainline  track  as  required  to  tie  into  the  spurline  track  is  included  in 
the  cost. 

B107 .  Aesthetic  and  Environmental  Effect.  The  spurline  bridge, 
whether  one  span  or  two  spans,  would  not  have  a  significant  aesthetic 
impact  on  the  area  which  is  predominantly  Industrial.  The  types  of 
bridges  considered  would  be  similar  to  several  existing  bridges  in  the 
immediate  vicinity.  Because  of  the  width  of  the  channel  at  this  site, 
the  use  of  a  pier  in  the  center  will  not  greatly  disturb  the  environment 
either  during  construction  or  in  the  future .  Therefore ,  environmentally 
there  is  no  significant  advantage  of  a  single  span  bridge  over  a  two 
span  bridge . 

B108.  Selected  Alternative .  The  two  span  bridge  with  waterway  en- 
croachment  with  minimum  depth  deck-type  bridge  is  the  most  economical 
and  is,  therefore,  recommended  for  final  design. 

B109.  The  selected  alternative  is  undesirable  hydraulically  because 
of  the  waterway  encroachment  at  the  sides  of  the  channel.  However, 
to  eliminate  this  by  selecting  a  bridge  with  no  waterway  encroachment 
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at  the  channel  sides  would  increase  the  bridge  cost  by  about  $187,000. 
It  is  believed  that  any  increase  in  overall  project  cost  because  of  re¬ 
visions  required  due  to  this  encroachment  would  not  be  greater  than 
$187,000.  As  far  as  overall  project  costs  are  concerned,  the  selected 
alternative  would  still  be  the  most  economical. 
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SECTION  K 


RIGHT  BANK  OF  DIVERSION  CHANNEL 
IMMEDIATELY  DOWNSTREAM  FROM  FLUME 


B110.  General.  During  periods  of  high  discharge,  the  flume  will  di¬ 
vert  some  of  the  flow  from  Big  Creek  into  the  diversion  channel.  The 
flume  will  be  normal  to  the  West  25th  Street  bridge,  and  it  will  pass 
between  the  bridge  piers.  The  diversion  channel  will  extend  between 
the  relocated  Baltimore  and  Ohio  Railroad  mainline  on  the  left  and  the 
trash  pile  on  the  right.  The  alternatives  considered  in  this  study  ad¬ 
dress  the  transition  between  the  concrete  rectangular  flume  and  the 
trapezoidal  diversion' channel,  which  will  require  riprap  protection.  The 
centerline  alignment  curves  along  approximately  a  12 -degree  curve  be¬ 
tween  the  downstream  end  of  the  flume  and  the  upstream  reach  of  the 
diversion  channel.  This  alignment  is  discussed  in  Paragraph  B3 5 .  Ad¬ 
jacent  to  the  bridge  piers,  the  flume  must  be  contained  within  a  con¬ 
crete  rectangular  channel  to  maintain  sufficient  clearance  from  the 
bridge  piers.  This  rectangular  channel  must  extend  about  50  feet  down¬ 
stream  from  the  bridge  so  that  cut  slopes  are  a  sufficient  distance  from 
the  piers.  There  are  no  significant  alternatives  within  the  above  reach. 
About  200  feet  downstream  from  the  bridge,  the  right  bank  of  the  diver¬ 
sion  channel  is  a  cut  which  passes  through  a  trash  pile.  Alternatives 
for  this  area  are  discussed  in  Section  L.  The  left  side  cut  in  the  above 
reach  is  a  IV  on  2 H  slope  with  riprap,  which  maintains  the  required 
clearance  from  the  relocated  Baltimore  and  Ohio  Railroad  mainline .  The 
reach  under  study  extends,  therefore,  from  50  to  200  feet  downstream 
from  the  West  25th  Street  bridge.  Were  the  diversion  channel  template 
is  to  extend  through  this  reach,  the  left  bank  cut  would  encroach  on  the 
relocated  railroad  and  the  right  bank  cut  would  require  a  substantial 
amount  of  rock  excavation.  Furthermore,  the  bottom  of  the  channel  is  an 
air-slaking  shale  that  must  be  protected,  as  discussed  in  Section  M. 

The  alternatives  along  the  left  bank  are  limited,  as  the  required  clear¬ 
ance  from  the  relocated  railroad  mainline  is  the  control.  A  vertical  con¬ 
crete  retaining  wall  is,  therefore,  required.  The  left  bank  wall  would 
extend  to  such  a  height  that  the  excavation  cuts  would  be  a  sufficient 
distance  from  the  railroad.  The  finished  template  would  be  a  IV  on  2H 
riprap  slope  rising  from  the  top  of  wall  to  top  of  cut.  The  alternatives 
to  be  studied,  therefore,  are  the  transition  from  the  flume  to  the  diver¬ 
sion  channel  along  the  right  bank.  Three  alternatives  were  studied; 
they  are  shown  on  Plate  B17. 

Bill.  Scheme  I.  This  scheme  consists  of  a  concrete  retaining  wall 
along  the  right  side  of  the  channel.  The  top  of  wall  would  be  2  feet 
above  design  water  surface.  A  horizontal  berm  of  varying  width  would 
extend  behind  the  wall  to  the  IV  on  1H  cut  through  the  air-slaking  shale. 
Based  on  the  slope  of  outcrops  near  the  project  site,  this  slope  was  es¬ 
timated  to  be  the  steepest  slope  that  would  be  stable,  without  protection, 
after  the  surface  of  the  rock  deteriorates. 
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B 1 12  .  Scheme  n .  This  scheme  consists  of  a  2V  on  1H  cut  through  the 
air-slaking  shale  from  channel  grade  to  a  10-foot  wide  berm  2.5  feet 
above  design  water  surface.  Both  the  2V  on  1H  slope  and  the  berm  would 
be  protected  with  reinforced  shotcrete .  The  slope  above  the  berm  would 
be  a  IV  on  1H  cut  through  the  unprotected  air-slaking  shale. 

B113.  Scheme  III.  This  scheme  consists  of  a  IV  on  2H  slope  cut 
through  the  air-slaking  shale  and  protected  with  18  inches  of  riprap  on 
6  inches  of  bedding  material.  The  slope  would  extend  from  channel 
grade  to  a  10-foot  wide  berm  2.5  feet  above  design  water  surface.  The 
slope  above  the  berm  would  be  a  IV  on  1H  cut  through  the  unprotected 
air-slaking  shale. 

B114.  Cost  Comparison.  The  construction  costs  were  estimated  for 
the  three  schemes  at  September  1978  prices.  The  computations  are  pre¬ 
sented  in  Subappendix  Bl.  The  only  maintenance  for  the  three  schemes 
is  the  anticipated  removal  of  shale  which  has  slaked  onto  the  berm. 

This  would  be  essentially  the  same  for  all  three  schemes.  As  the  design 
life  of  each  scheme  is  over  50  years,  the  cost  comparison  presented  in 
Table  BIO  is  based  on  construction  cost. 

TABLE  BIO 

COST  COMPARISON 
RIGHT  BANK  OF  DIVERSION  CHANNEL 


IMMEDIATELY  DOWNSTREAM  FROM  FLUME 

Alternative 

Construction  Cos 

Scheme  I 

$150,000 

Scheme  II 

75,000 

Scheme  III 

115,000 

COST  COMPARISON 

-  RATIO  OF  COSTS 

Scheme  I/Scheme  II 

2.00 

Scheme  III/ Scheme  II 

1.53 

B115.  Scheme  II  is  less  expensive  than  Scheme  I  mainly  because  of  the 
cost  of  the  concrete  wall  in  Scheme  I.  Scheme  II  is  less  expensive  than 
Scheme  III  because  of  the  large  increase  in  rock  excavation  required  for 
Scheme  III. 

B116.  Aesthetic  and  Environmental  Effects.  The  aesthetics  of 
Scheme  III  would  be  better  than  the  other  schemes  because  riprap  is  a 
more  natural  material,  and  because  Scheme  III  is  compatible  with  the 
type  of  construction  being  recommended  downstream.  The  main  envi- 
onmental  consideration  for  the  three  schemes  is  the  concern  about  the 
slaked  material  entering  the  stream.  As  a  berm  is  provided  in  each 
scheme  to  keep  the  material  from  washing  into  the  diversion  channel, 
the  environmental  impacts  of  each  scheme  are  negligible. 
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B117.  Selected  Alternative .  Scheme  III  is  selected  for  final  design. 
The  increase  in  cost  incurred  is  acceptable  because  of  the  aesthetic 
advantage  and  simplified  construction  of  Scheme  III  as  well  as  its  com¬ 
patibility  with  the  type  of  construction  being  recommended  downstream. 
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SECTION  L 


DIVERSION  CHANNEL  DOWNSTREAM  FROM  FLUME 


B118.  General.  The  Big  Creek  Flood  Control  Project  Is  designed  for 
a  12,000  cfs  discharge,  which  Is  a  100-year  flood.  During  the 
design  flood,  7,000  cfs  will  flow  through  the  diversion  channel  and 
5,000  cfs  will  flow  through  the  adjacent  existing  channel  of  Big 
Creek.  A  flume  will  be  constructed  at  the  upstream  end  of  the  diver¬ 
sion  channel.  The  grade  of  the  flume  will  be  above  the  grade  of  the 
adjacent  modified  channel  of  Big  Creek  in  order  to  prevent  low  and 
normal  flows  from  entering  the  diversion  channel.  The  diversion 
channel  downstream  of  the  flume  will  have  a  50-foot  bottom  width 
with  IV  on  2H  riprapped  side  slopes.  The  diversion  channel  as  pre¬ 
sented  in  the  Phase  I  GDM  generally  parallels  the  relocated  mainline 
of  the  Baltimore  and  Ohio  Railroad;  and  it  is  shown  with  relatively 
low  cuts  on  both  banks.  As  noted  in  Paragraph  B35,  the  alignment  of 
the  diversion  channel  was  changed  to  be  compatible  with  the  revised 
relocated  mainline.  This  revised  alignment  was  selected  to  keep  the 
diversion  channel  as  close  as  possible  to  the  relocated  mainline. 

The  right  bank  of  the  diversion  channel  still  cuts  into  the  existing 
trash  pile.  The  existence  of  this  trash  pile  was  not  addressed  in  the 
Phase  I  GDM.  At  maximum  cut,  the  top  of  cut  on  the  right  bank  is 
about  115  feet  above  the  diversion  channel  grade.  A  substantial 
amount  of  trash  will  have  to  be  excavated.  Three  alternative  diver¬ 
sion  channel  sections  were  considered.  Each  alternative  considered 
the  environmental  impact  of  excavating  through  the  trash  pile.  Each 
alternative  deals  only  with  the  right  bank  of  the  diversion  channel. 
The  left  bank  is  identical  for  each  alternative. 

B119.  Scheme  I.  A  typical  diversion  channel  section  for  Scheme  I 
is  shown  on  Plate  B18.  Scheme  I  requires  that  the  diversion  channel 
be  overexcavated  beyond  the  IV  on  2 H  side  slope.  The  overexcava¬ 
tion  cut  would  extend  on  a  IV  on  2 H  slope  through  the  trash  pile.  At 
the  toe  of  the  slope,  compacted  backfill  would  be  placed  as  required 
to  provide  a  10-foot  wide  access  berm.  The  berm  would  be  set 
2.5  feet  above  design  water  surface.  A  3-foot  thick  layer  of  earth 
would  be  placed  on  the  IV  on  2H  excavated  slope  above  the  berm. 

A  gutter  would  be  provided  where  the  berm  meets  the  3-foot  thick 
earth  layer.  This  earth  layer,  the  gutter,  and  the  top  of  berm  would 
be  seeded.  Below  the  berm,  the  IV  on  2 H  side  slope  of  the  diversion 
channel  would  be  protected  with  riprap  on  a  6-inch  layer  of  bedding 
material. 

B120.  Scheme  II.  A  typical  diversion  channel  section  for  Scheme  II 
is  shown  on  Plate  B18.  Scheme  II  would  provide  a  levee  along  the 
right  bank  of  the  diversion  channel.  The  levee  would  extend  from  top 
of  rock  to  3  feet  above  design  water  surface.  The  levee  would  have  a 
10-foot  top  width  and  IV  on  2.5  H  side  slopes.  At  the  landward  toe. 
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a  gutter  would  be  provided.  Beyond  the  gutter,  the  cut  would  extend 
on  a  IV  on  2H  slope  through  the  trash.  The  top  of  levee  and  landward 
slope  of  the  levee  would  be  seeded.  The  levee  slope  adjacent  to  the 
diversion  channel  would  be  protected  with  riprap  on  a  6-inch  layer  of 
bedding  material. 

B121.  Scheme  III.  A  typical  diversion  channel  section  for  Scheme  III 
is  shown  on  Plate  B19.  A  3-foot  thick  layer  of  earth  would  be  placed 
on  the  IV  on  2H  excavated  slope.  At  the  toe  of  the  slope,  riprap  on 
6  inches  of  bedding  material  would  be  placed  on  the  3-foot  thick  layer 
of  earth.  The  top  of  riprap  would  be  set  2.5  feet  above  design  water 
surface.  Above  the  riprap,  the  3 -foot  thick  layer  of  earth  would  be 
seeded . 

B122.  Cost  Comparison.  Quantities  for  the  entire  reach  of  the 
diversion  channel  were  used  for  the  cost  comparison  of  the  three 
schemes.  The  major  difference  in  costs  are  caused  by  the  variation 
in  the  quantity  of  trash  excavation.  The  cost  comparison  for  the 
schemes  is  shown  on  Table  811.  Computations  for  the  cost  compari¬ 
son  are  presented  in  Subappendix  Bl.  As  the  design  life  of  each 
scheme  is  greater  than  50  years  and  maintenance  costs  are  approxi¬ 
mately  equal,  the  comparison  is  on  the  basis  of  construction  cost. 

TABLE  Bl 1 


COST  COMPARISON 

DIVERSION  CHANNEL  DOWNSTREAM  FROM  FLUME 


Scheme 
Scheme  I 
Scheme  II 
Scheme  III 


Construction  Cost 
$1,153,000 
$1,880,000 
$  933,000 


COST  COMPARISON  -  RATIO  OF  COSTS 
Scheme  I  /Scheme  III  1.24 

Scheme  II/Scheme  III  2.02 

B123.  Aesthetic  and  Environmental  Effects.  Aesthetically, 

Schemes  I  and  III  are  preferred  over  Scheme  II  because  the  seeded 
slope  would  have  a  more  pleasing  visual  impact  once  the  grass  cover 
is  established.  Environmentally,  Scheme  ill  is  preferred  because  it 
is  the  scheme  requiring  the  smallest  amount  of  trash  to  be  excavated 
and  spoiled  at  another  site.  With  Scheme  III  there  would  be  less 
trash  to  be  hauled  on  the  streets  and  highways  of  Cleveland.  Reducing 
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the  amount  of  trash  to  be  spoiled  would  reduce  the  environmental 
problems  associated  with  the  spoiling  of  trash.  Scheme  II  has  only 
one  advantage.  If  in  the  future,  for  environmental  reasons,  the  trash 
remaining  after  completion  of  the  project  would  have  to  be  removed, 
then  the  trash  could  be  removed  under  Scheme  II  without  affecting  the 
project. 

B124.  Selected  Alternative.  The  only  advantage  of  Scheme  I  over 
Scheme  III  is  the  access  berm  to  be  provided  under  Scheme  I. 

However,  since  there  would  be  access  to  the  bottom  of  the  diversion 
channel  from  the  upstream  end  of  the  diversion  channel,  the  additional 
cost  of  Scheme  I  is  not  Justified.  Aesthetically,  Schemes  I  and  III 
would  be  about  the  same;  however,  they  are  both  preferred  over 
Scheme  II.  Environmentally,  Scheme  III  is  preferred  over  Schemes  I 
and  II.  Scheme  III  is  selected  for  final  design. 


SECTION  M 


PROTECTION  OF  AIR -SLAKING  SHALES 


B125.  General.  The  bedrock  at  the  project  site  is  shale  that  has  the 
characteristic  of  air-slaking.  That  is,  the  rock  disintegrates  after  be¬ 
ing  exposed  to  the  air.  Air-slaking  shales  are  expected  to  be  a  prob¬ 
lem  along  reaches  where  the  bottom  of  the  various  channels  will  be  ex¬ 
cavated  into  rock  and  the  flows  along  these  reaches  will  be  infrequent. 
Air-slaking  is  not  expected  to  be  a  problem  in  the  bottom  of  the  mod¬ 
ified  channel  where  flow  will  be  continuous.  The  flood  protection  pro¬ 
ject  is  designed  for  a  100-year  frequency  flood.  Based  on  the  control 
at  the  upstream  end  of  the  project,  flood  waters  are  expected  to  flow 
down  the  floodway  channel  once  in  seven  years .  In  the  modified  chan¬ 
nel,  a  low  flow  channel  will  be  provided.  The  bottom  of  the  modified 
channel  adjacent  to  the  low  flow  channel  will,  therefore,  not  have  a 
continuous  flow  over  it.  The  diversion  channel  is  designed  so  that  low 
and  normal  flows  will  by-pass  the  diversion  channel.  The  bottom  ele¬ 
vation  of  the  flume  at  the  upstream  end  of  the  diversion  channel  is  high¬ 
er  than  the  bottom  of  the  modified  channel,  thereby  preventing  low  and 
normal  flows  from  entering  the  diversion  channel.  Along  the  reaches 
where  the  exposed  rock  in  the  bottom  of  the  channels  will  not  be  con¬ 
tinuously  wet,  the  exposed  rock  will  probably  alr-slake  or  disintegrate 
to  a  depth  of  about  6  inches.  The  disintegrated  rock  would  then  act  as 
a  protective  covering  and  stop  further  air- slaking  of  the  rock.  However, 
this  protective  covering  would  be  washed  away  when  floodwaters  flow 
over  the  exposed  rock  surface.  After  the  protective  covering  is  re¬ 
moved,  a  new  cycle  of  air-slaking  and  subsequent  removal  of  the  pro¬ 
tective  covering  will  begin.  Several  measures  to  protect  against  air- 
slaking  on  the  bottom  of  the  channels  were  considered,  and  a  cost  com¬ 
parison  was  made.  These  protective  measures  are  shown  on  Plate  B20. 

B126.  Riprap  Protection.  For  this  alternative,  the  air-slaking  shale 
would  be  protected  by  12  inches  of  riprap  on  6  inches  of  bedding  ma¬ 
terial.  The  bedding  material  would  be  used  to  prevent  deteriorated 
shale  from  washing  through  the  riprap  layer.  The  design  life  of  the  rip¬ 
rap  and  bedding  material  is  in  excess  of  50  years;  therefore,  the  only 
maintenance  costs  would  be  for  cutting  weeds  and  brush  that  might 
grow  through  the  riprap. 

B127.  Shotcrete  Protection.  For  this  alternative,  the  air-slaking  shale 
would  be  protected  by  a  3 -inch  layer  of  shotcrete  with  welded  wire  mesh. 
The  shotcrete  would  provide  a  durable  impervious  cover  over  the  rock. 

No  maintenance  of  the  shotcrete  is  anticipated  over  the  50-year  design 
life. 

B128.  Grass  Cover  Protection.  For  this  alternative,  the  rock  chan¬ 
nel  bottom  would  be  over -excavated  1  foot  and  refilled  with  earth.  The 
earth  would  be  seeded.  If  the  underlying  rock  deteriorated,  it  would 
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just  result  In  a  thicker  earth  layer.  Where  the  channel  velocities  are 
low,  the  grass  would  provide  sufficient  erosion  protection.  Mainte¬ 
nance  would  be  limited  to  mowing . 

B129.  Cost  Comparison.  Construction  costs  were  estimated  for  the 
three  alternatives  using  100  square  yards  of  channel  bottom.  As  main¬ 
tenance  costs  vary,  the  average  annual  construction  costs  were  com¬ 
puted  and  added  to  the  annual  maintenance  costs.  Table  B12  summa¬ 
rizes  the  costs  and  presents  a  comparison  of  the  three  alternatives. 

TABLE  B12 

COST  COMPARISON 
PROTECTION  OF  AIR-SLAKING  SHALE 

(Costs  Per  100  Square  Yards  of  Channel  Bottom) 

'  Average 


Construction  Annual 

Alternative  Cost  Cost  (1 

(1)  Riprap  Protection  $2,070  $120 

(2)  Shotcrete  Protection  3,540  205 

(3)  Grass  Cover  Protection  480  31 


COST  COMPARISON  -  RATIO  OF  AVERAGE  ANNUAL  COSTS 

Cost  (l)/Cost  (3) 

Cost  (2)/Cost  (3) 

(1)  Includes  maintenance. 

B130.  Aesthetic  and  Environmental  Effects .  The  grass  cover  protec¬ 
tion  alternative  would  be  preferable  to  the  other  schemes  both  aesthet¬ 
ically  and  environmentally.  The  grass  would  provide  some  habitat  for 
small  animals.  The  appearance  and  effects  of  the  grass-covered  chan¬ 
nel  have  already  been  addressed  in  the  Phase  I  GDM.  The  riprap  pro¬ 
tection  would  provide  less  habitat  than  the  grass  cover  and  would  ap¬ 
pear  less  natural.  The  shotcrete  would  provide  no  habitat  and  it  would 
appear  quite  artificial .  Furthermore ,  minor  undulations  in  the  imper¬ 
vious  shotcrete  could  pond  minor  amounts  of  water.  This  would  result 
in  stagnant  pools,  which  would  both  be  an  eyesore  and  provide  breeding 
grounds  for  undesirable  insects. 

B131.  Selected  Alternative .  The  grass  cover  alternative  is  selected 
for  final  design  in  those  areas  where  the  design  channel  velocity  is 
sufficiently  small  that  erosion  of  the  earth  and  grass  would  not  occur. 
This  alternative  is  selected  because  of  its  low  cost  and  minimal  aes¬ 
thetic  and  environmental  impact.  For  those  areas  where  design  channel 


3.87 

6.61 


velocities  are  such  that  increased  protection  is  required,  the  riprap 
protection  is  selected  over  the  shotcrete  protection.  The  grass  pro*- 
tection  would  not  provide  sufficient  erosion  resistance  in  these  areas. 
The  riprap  is  selected  over  the  shotcrete  because  of  its  lower  cost  and 
reduced  impact  on  both  the  aesthetics  and  the  environment. 


SECTION  N 


SOCIO-ECONOMIC  EFFECTS 


B132 .  General.  The  social  well-being  and  regional  development 
effects  of  the  project  were  addressed  in  the  Phase  I  GDM.  Most  of  the 
conclusions  reached  in  the  Phase  I  GDM  remain  valid  for  any  of  the 
alternatives  considered  in  these  alternative  studies.  The  aesthetics 
of  each  alternative  have  been  previously  discussed.  The  only  signifi¬ 
cant  departure  from  the  Phase  I  GDM  is  the  impact  upon  employment 
and  income.  The  net  result  of  the  previously  discussed  changes  from 
the  Phase  I  GDM  selected  plan  will  result  in  an  increase  in  the  total 
project  costs.  Therefore,  the  increased  construction  costs  will  aid  in 
reducing  unemployment  and  increasing  income  in  the  Cleveland  area. 
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Probity  a*  fat  Juj*  side  )  Ust  *  Z/o  /C.Y. 
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**  $lrvti\jrei  Conlmci. 


••It 


E>l  -C2. 


Gannett  Fleming  Cordory 
ano  Carpenter.  Inc. 
Hmrhium.  Pa. 


Corps'  Do**  Project  ‘ 

*0.  3L  /  lb.  *  ^  IZ4-  EtcaUA**  F*cJnr 

~  *o.  4o  /lb .  y  (^je  *  Q.4o  / /b. 


Co**lA 10*1 


fro***  Corps'  ~Ty ro**.  feojecf  • 

*3.00  /C.l  X  t-  lb  £~  sea /mho*!  F^ch* 

-  ^3.7r  ;  Ust  *4. oo  /  c.y. 


&I-C3 


IUBJKT 

« AN  NETT  FLEMING  CORDORY 
AND  CARPENTER.  INC. 

hANNisauM.  PA.  «»«— u 

COMPUTtl 

Z ~oo  f\tcess 


)«An  V<<y  ^QWtV^l 


_«H«rr  no.. 


t\.  bl'i’V '  2 


2\  S.P. 

j  II  S.F 
7^$  . 


j  5*  V- 
1.0 


I  On  ) 


2-  St <^y  o4-Z2.^ 


SedC  I 


g,  Sta.  I  i  O  s  -O 


Cyv\  C  5H  tS  . 

C^  is/  5.  P  .  6K 

F|\(  O  5,p 

P  a  v>  tvn  t  t  |-f  0  6  K 

2ct  H  Str.  IjSM 


!  ft  kcad 

£  /.  £  2z-£  £ i  (pZV-o 


0  S.F.  flk 
15  l  ftU 


3  6  t4  fti, 


El.  6z3.o 


Po-VUtf  t^it"  3&  -ff 

Cat  1*  a-P. 

tct  ST  St^  2  +  0V0  fcvKjuo^'t'  3  6  '/'"t 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
HARMMUMa.  Fa. 


Acc  ers  /o  fro* 

■Johrt  a/o*  y  ~&o*j7T*r(. 


_ niA  m._L 

.•HUT  M«.  M  SO 


warn  I  j 
COMPUTU  IT. 


.CMICKIO  ITd 


Z  QO  A  (  Cli 

0<  #  11  v  I  '  r,  I  1/  j.  I  (' j  ' 


^  (.'L'  ‘  8  »]_*. 

5+fit‘i  oy, 

Olstci,ylC  ( 

It 

ftri* 

0  47H.t> 

■9/ 

Of  52.5 

*o  -5  1 

1 

1  4  OS-u 

22. r 

5H/c 

1  t  50  -0 

H5\0 

o 

x  +  oS-o 

£<6-0 

o 

Hvl*  fl,j  t  \/  0  I . 

0  r  pcx  |+3 


Sect 


«/ 

47.  r 
0 


6  2# 
I  5*  I 
0 

0 


0  4-7  4.0 

ni 

0  U2.s 

%s 

m 

1  4  (4-7.0 

'L-ls’b 

ifi 

/  4  S<?.0 

Llt'C 

q « 

2  +  0V.O 

&i*0 

sh 

111 

mi 

I2H.S 

7(o 


!$H‘ t2H 
513  c  y 


c  t7f.o 
C  4*82.5' 
•  +  O^C? 


S-S' 

7  z.r 


7  </s 

e? 


7  V? 

3  7y 


■ttMft 7  /  v 

H'  jc  U  C?ff.p  -  /(?5.0  ) 

&I-CS 


b'ZS't 
%l nf 


If  7  73 

shi  c.y 

37  0%  S, 
HiZ  5. 


Gannett  Fleming  Coroory 
and  Carpenter.  Inc. 

HARNissuna.  Pa. 


tx>  _ _ 

t?o*/ev*s  a 


COMPUTES  BY. 


C/oSy*'*  FaCt/ti&S 


S*Jt.  |  51ca  0  +  7M. 


fcl-6  3^ , o  lr  I  fto*  j.  \i.o'  .  b-d. 


£<-  4  2*<>c  7 

yyiCfcte  5  .P 

f  IMO  5,p 
l  7  2? 


£1  621.$" 


0 \%Z.5  £««■  I 


ct  3  S-j(A  I  4  0^o 

^  £Uzvj>  ..-  "tt: 


Coviar  4*2-  loS.F, 
Cuf  5^  Z.f  9^ 

F,'U  2?4  5,F 


i&.o' 


El.  6  2V.P 


c>  ^,p 


»ct.  H  ST*.  I  45'O.D 


El. 


Cory\Cfet(L  £6  S,p 
o  s.P 

E  M  tjFH  5,  f 


t  \.  b^lA 


i.o  l  \  is' 


I  DY1  | 


ElU-5  2.5’ 

^  £L£3Z-<? 


10,0 

4 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 

HAftmaauita.  Pa. 


John  At cn* 


/Or  d 


COMPUTCO  tY  _ 


.entente  tv. 


LA  ■»■  ■  ~7  V  i-  -  IJ 

t  ««■  ^  «■  ^ 

^1°  - 


- o r  Jfkn  r ;- 

S  v  h  i.  it  i  v  -  Ka  yn/^  -  Vo  Cfos^rc  Foa/rf/es 


St  c\  2  \  02..0 


6a  c  k  (  loo  1 1  ) 


E\.  lol^i  .0 


El-  tel.v  .  ' 

(ftp  uo&lf  I 

7’""'^.  /"  (  on  2..5”"1 


C  tfvi  c  *  1  i  <l  6  k:  ( I  6  5 .  f1. 

8^'.  O  *.F. 

E  i'( I  5?o  s.P. 


1^ » \j  tsWt  o  8  K 

1  G  -ft  WE 


lL_L 


c  ■+ ,.  o 


El-  b So.trj 


j.  i8-o'  ^  i  o.o\ 


I  Of  7  ,< 


8  ?>G>'C  ■ft 

HJI  H6Z  s,F 


Zen 


T  7  5  to.  i+00 


El.  (,2^S 


P<*Ajt** U\t  3  -ft 

C  6k.  0  .  c  5  .E 

P,H  IQ.O  S.F, 


ll  34  .  DS.F-, 


>t«  3-Vl^-C? 


Pa.v<u*tu ,T  3  fc  0  -f-E 
Cut  5V.  0  a.F 


jroa  rro**t 

■',4  V  So  <//ev«scJ 


_ _ FIUI  NO. 

■HKKT  NO.. 


7h22~ 
7  .  /* 


O  th  c  2T 


C-  on  c  i  »U 

0\1  t^VI  * ^ 

S't'Ovt '  0  •"  ~f  Q  O-'t- 


ty  «  5  £2 


Vc> lu**?  2 


5-«ct 


C  ^7^,0 

o  t 

I  ¥05.0 
I  tso.0 
l  to^-o 
L  t  SO  ■  P 
3  f  oo  v 
3  f  I  1.0 


C  ut 


?.5" 

12.5 

HS-0 

51.0 

Hl-U 

50.0 

(75.  C? 


7  O 
5  b 

Hb  / O 
O 


b  ^ 0 
/  b9* 
Z«  3^ 
2  b  5  Z 
0 

o 


15  55 
Z?/  C.Y, 


o\lH.O 

o 

<2.5 

1 4  0 

i  H  (? 

(  ^  C? 

H  Id 

1  t  o*>  -v 

11.  S 

5<t  /  D 

<?<? 

Z  22  5 

l  ¥  fO.0 

HS.v 

O 

O 

& 

l  im.v 

5Z.O 

0 

0 

p 

-  *  M/.f ’ 

H1.0 

o 

0 

a 

'  ,  £<•  (' 

5 ~o,0 

o  h>  b 

o 

o 

•  *'  ) 

l<i.O 

$1 

vr 

*&w 

t 

_ 

?  f 

C  -  2  u  2  .  U 

H  zvt  -fi* 

15 7  c.y 

)  r  y  1 1  b  4+7’ 

5 1 

-  h(,^  s.y 

#W/e  yos 


c-n  y.o 

o  +  S2.5 
I  i  05  -O 

1  t  50.0 
■l  4  01.0 

2  4  50.0 
'£  4  P(7,U 

3  4  lt-0 


«>* - tOg _ 1-1 

coHTOTsa  «r _ R  V/7  (7- _ 0* 

i^fc. 

JL.Z _ Kctty 

/Vo  c/oS 

P 1  5  t  U,>1  C  «. 

ff- 

f\rt«. 

1  z  h 

7  z# 

H.Z 

7  76 

Hs.  0 

5  2,0 

5  °l  0 

LC6.U 

H  (ft 

5  0.0 

1  0 

1%-U 

O 

0  -  fc-7  8 


Ru4-Vf\^t  \JcLjU*1£ 

h7-  ff3 


6i 

/ 1  Szc/ 

1  t*3  7f 

2  7  IHH 

Z 

|  I 

°10 


f*.  , 

1 1  •  y  >  3o  v  5  <7  •  0 

- 

1  7, 

Cl  - 

n,  1  cm/ 

' 

•  7  7  (7^ 

l 

C  5 

f\J  0  ^  ftA..’  1  t/1  T. 

- 

0 

C  4  - 

C  U4  -1(7  =201 

' 

Li  i  loO 

C  <; 

Kf  0  Oy,  {(  tyj  gv  c 

r 

O 

(i  3C(,  i5o 

9  7S<g 


( i  ffc*t  dv)|To{«(  i  x  Z?fc/  J^bb^QO 

...  . --  V*  Z3<?r 

^  C  ',  C  CvA  Vo |  Ok,t?i  L  6 1  /\  l  F  ( 0o-*  P r f  b 1 1<Y\  X  P  VCv"t”  i ^ 

Phull  1  Rua.  1^76,  0&1  <\  J (vn  1776* 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 
Haarieeurq.  Pa. 


$Cces*  £oa 

\Johi  &o  Ye  va'd 


COMMIT CD  »Y_ 


_ CHECK*©  BY. 


.rim  mo.  fh^/.r  Vi? 

BIT  no.  y__«!>r.  *MI 

S”  RATE  /  £>  ~  C  '  7  8 


Unit"  P  tri  Ct3 

<VnCrt.f«  t%)0/^Y 

(( ti  w  "for  ( 1 00  lbs/  CY  (2  0  ,H0  ~  ®  H 
TottA  1  ft  15(7  C.Y  /s.y 

Pp'JU*  Salutas*-  4/96?  -5-Y 

8  O.  5  <2  C  c^vt  y  3  2,  9/76?  5 .  Y 

^  if"  1/  I  i/7  0^0  <W.  5-10  s.  K 

total  20,^0  S'(, 


t  /\n  ba^K  rn  <tv]t 
At  C  Cl  V  *  f"  i  try-/ 


$2,50  c.y. 

b  H'n<j  c.y 


C.c'J'  CcAnp<vri5i 


I  t  tvrl 

IX  irt  if 

Wavier  e 

C.Y. 

+  ff 

£.>Ca  V  at  i  tfv-i 

c  .y , 

£  Wl  kfiUlK  H’l 

c'  Y . 

f  a  vJ  UKI  4^jt 

s.y. 

Stop  5 

L.  5. 

To-tal 

.  _ 

If  Ml  f  Stoft  L<?g-> 


No  -t 0^  to ci  s 


C.Y.  £Z  nzOSoQ  Z  9  /  "f7Z  75C? 


£ 


(?3,3oC? 


9  2,<?Po 


Bl  -  c  /o 


BIG  CREEK  FLOOD  CONTROL  PROTECT 
CLEVELAND,  OHIO 

PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 


NOVEMBER  1978 


Bl-Dl 


Qannctt  Fleming  Cordory 
an o  Carpenter.  Inc. 

HAMtlMUM.  PA. 


Ltvlt  -  ^VoodisJa  If  Ci>sf  CotndOnSo* 


_ _ Kit 

.  * 
■hcit  mo.  /  of _ae 


jretCFJaoi 


vroiMCi 


COMPUTU  «r_ 


-CHICICU  ■¥  p  fttf _ mn  yg~/ 


/cvte  a*J  f/ooiwiM  sec/t**sf 
sec  PU/c  81. 

Ayera;t  Itvtt  asd  F/ooi^aH  S echoes 

Avcraft  heijbh  of  IcVtt  won! I  bt  4-' 

/rot**  extshs)  ^ro^d  hot. 

Attract  Actjbb  of  f/oodojJl  would  he  8'  measure  <1 
fro*»*  /J-S  bast. 


/SIC*** 


JLeve*  W  ^/oodvJoH 


<$FCC  deve/ofitJ  jeAtSohieJ  Cosh  Curves  f*r 
/cues  to  J  f/oo<J*j*Hs  in  contec/tor  k/»Ai  Zoc«/ 
/7oo  /  ArobJtro  /nVtibij  o/io*S  t«  Ge*W»‘l  Obto  fs~ 
/ht  //who;  jv*  Ots/nch y  Cor^s  o  f  £~njiO€t'S,  TAei* 
COS /  Ct/rVCf  vuill  /{.  ¥it  /  Ar~  /bis  s/u/jf .  Cos/s  \M  III 
be  esciJa/ed  /o  Sef)-fe**b<r  1*178  pnttS. 

/Tscalx/t*'*  F*c/*<-  (Jos.  i 97b  ho  S*/h  1918) 

*  Z-8  b!  ZSoS  -  hZ4 

4  -4 

Aver*;*.  leva  Cosh  -  4o/l.F.  x  h/5  x  l,t4- 

-  *5/  /  t.F.  ,  Ust  *bo/l.F. 

t 

Av  t^a;  e.  7^/ouJvj a/I  Cosh  —  t  Zbo / L.£  x  f>i 5  x  l>t-4 

*  *  37/  /  LF. .  Ust  4  S/o/i.Z 

FOTF*  (jesertltiel  cash  corves  prcseohtd 
qis  scJth  JuJO  sbtet/f. 

7 5 yo  CoohsjeoOeS . 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 

NOVEMBER  1978 


Bl-El 


MNITT  FLEMING  CORDDRY  SUBJECT 
vAND  CARPENTER,  INC.  p 

HARRISBURG,  PA. 


//J ffl&hJLtcs 


EO«__&k£ 

COMPUTED 


FILE  NO.  7L2Z.OO 


SHEET  NO.. 


[.CHECKED 


SHEETS 


fio'  30' 


PCATES 

■SVc  PU/es  5/0 

etnd  3// 

_  a/lerft*}  n/e,  r 

co*  3/  d d  • 


Control 


C®riT  S-oL.  -STAT.**! 

DfnA  PRo*a  'B'jFFMl©  “OvS/l  *>cr- 


W.  WL  \fJx  I  c^,  d-L.  id 3  S*  5*.  V,  Vi  V, 


Gannett  Fleming  Corodry 
and  Carpenter.  Inc. 
Hamihum.  Pa. 


FOG. 


cr  FT  1=  P2>  CF4 


S  Tfit 

H 

w?. 

di 

A* 

J3 

v, 

Va.  ^ 

Q  \  Ql  Qa 

//OtOO 

/oo 

TO 

/oo 

R4 

S.l 

0-iT 

/2.£  5^1 

54??  <Jo$-j  toe  l 

/of too 

l 

/oo 

G>S 

8.8 

v' 

7.9 

43 

s.h 

✓ 

//.* 

to  it  8jo5  6°4P 

/  OO/OO 

TT 

<3^ 

*.jT 

4.3 

S.9 

it/./  £.0 

5^ta.  60^0 

9SVdO 

srz 

8.T 

<?.r 

n,i 

C9 

//./  &o 

sin.  sys±  Hoho 

CfOtOO 

&r 

TT 

80 

4.r 

T.8 

/?./  c.l 

Sl'iT-  606 1  6©IZ. 

Q  = 

too  o 

CfS 

E  'KCCpT 

€  sr#  loT+o 0 

PI-  £3 


Gannett  Fleming  Cordory  * - 

and  Carpenter.  Inc.  — 

Harrimum.  Pa.  ro" 

CONFUTED  BY. 

MYoemucs  (Co*  1  4) 


ire  _ 

g?-feg.<fcK. _ 

/MT~*  mw  0//  7  /7l?mieiti 


7bZZ~ 

_ nu  mo.  _ 

_SHKKT  ^  P»  /  ^  EMEETi 


0£T£ZS4/I/J€  £<ju  At  DloP  ST£*Cl'j££ 

fbL  -  tttvt;  jmv 

£>£  *■  c*t> O,  QO  _ 


ST  A 

cl, 

°l  3 

v, 

/z 

V3 

XbJt, 

//otoo 

0.*f 

$1 

8.S 

s? 

/*.< 

M 

/oStoo 

8-9 

7.0 

H,-3 

S.L 

/*.* 

6.0 

n :o 

/00i  CO 

ci 

9,2 

jf.8 

/3./ 

6.0 

/3.S 

9S  too 

9.  S' 

CH 

93 

s.s 

13.1 

6.0 

JO.  0 

Ho  too 

f.r 

cr 

9  S' 

s.e 

isl 

6.  / 

ch 

_  4- too.  O 

A - - 


S'KCCpr  #r  ST^TiOrl  /OftOOj  RetouTl.  Apymfe  CwHJTBC 


7~/«.  Site  /*s  o<3^jov4ty  Pei«*vuv«£) 

jEPy'  /vi'f'  sHiOm.e'  Sec-Tie^  <»’-  7M*r 

ustSj  c*s  He  a  er  rue  ///  *#££7~  veioc.ry 

OCcuAJL 

RePewi^s  it  ivi  Hoff  tco 

CD  tin  Jli©  -2-ICol  ^H'yDWAw  wi  C.  X)*^»i*N5  O*  T“L»°« 

co»oi  (iou  ch  S  Tvuy  l?70 

C*)  £Tl  iii6'2-iao  m  *i*y  197  I 


B  <-£4- 


im 


Gannett  Fleming  Corddry  *u^*ct - ~r 

AND  CA.P.NT..,  Inc  -^‘■T6KHyg - £1 

HAmtuuiM.  Pa.  fo" — ^ 

COMPUTtD  »v.  Artw- 

-.DATS. 

/-/r064UUC  S  (  Com  /  V, ) 

s  r ftTtONj 

//g>  i  PC'  /0^-*OO  /OQ*  Q<~' 

(*.  70  rr" 

Sorrow  •  diT  .  OSS’  •  0  3l£~ 

°p£  3.  r  *?.,r  ^.r" 


S  trqct  u/a.5~  5 


_ FI  UK  MO 

•HUT  MO._. 


q  76 
— otJj£_ 


_ cm  ic  Kao  it. 


>£* 


7o 

ss~ 

rr 

.  osr 

.  <?ir 

.  03g~ 

.  03<r 

.  o3<r 

^.r 

•?..r 

<?.r 

7-5" 

6ooo 

83Oj0 

6tico 

6ooo 

6>o& o 

6.7 

*  7-9 

‘■V 

c.H 

6.4T 

14. 

/if.  /  f 

/? 

/8-  70 

4  03  £ 

,  023 

.  03t 

.  OJST 

1  0 " 

/ e " 

Hi" 

<s?v  " 

3*" 

i°H*OVC.  CorvtjouTVD  &y 

£>t  s  .v:  iP« 

A  C  H  WCtC  Foutowi  . 


ASS  J*i4 


Gannett  Fleming  Corddry  ,c\ - 

and  Carpenter.  Inc.  - ti'-x  £. 

HAMiasuna.  pa.  FO" — fa 

COMPUTU  »Y _ | 

hlMMua  (  Co*l‘J-)  oT  ft 


S-l  l<_UC.T<J  (^jg-5.  FI LK  MO.  ^(oZ'L. 


I.  »»  ^  ■ 


— pat«  cy  /  y 

O  +1^0 


■fefc'F:  fiPP*N  *•«  JSTj  £y»  yyyo-p-Ji,  o|  y^neJZ'-jL 


x  i 


^  *7  ^ 


£?  -  6,  OO  o 

UKJ  i? .  *>  t-  A  ....  -  I  U  «  4  2  4 


70' 

r 

IT 

nr 

Z- 

£0  .v.*.  fc.o  T  £. 

X 

IM.ZC 

no 

iH>zr 

9  8-5" 

P  r- 

/ 

bn 

sn 

5~,7 

P  T- 

fi 

Ho-feuT 

H60-WC 

ft'1' 

K 

.  ^  M- 

,<\\L 

.  4  !•> 

p 

):>'  .'4HB 

~7C> 

IX  3Wfc 

/OO. 

FT* 

K 

5.  (pWU 

S'.  7 

*.<^4  <* 

F  T" 

C 

iS'o.M'? 

6L34 

•pi-ATS  BT'*L. 

.035“ 

.©32- 

.035" 

CP 1/7 

3 31$.$ 

5B,H5l.6 

3*93.5 

^  oH8.i 

C? 

3oH 

3oi 

6.000 

V 

7.  HI 

/3-Sl 

7.HH 

w 

C?N 

(.C  Ip  /'t  A J)  ^ 

^  X  WTOTftL. 

V^v  - 

Qz. 

ZC<3 

A  n| 

os  a 

/&b  S  I  6i'l 

jyi'jiH/ip  Ytfiociry  OF 

/j?.^  1  F  ^ 

/.  v*<;  /? 

*/<  _  ^ 

/  '/b 

~  V 

C- 

/ 

C-  Jy-  t*  L*g  n.-i  /-s 


Bl-fiCp 


Oannett  Fleming  Corddry 
and  Carpenter,  Inc. 
hamimum.  pa. 


St  kunoeg-  S 


_ dL  i  <■-  Mins. _ wiw't; 

roii.  Big — v  _ _ _ 


_ mi—.  74  l*~ 

.(HUT  “«  8  *m  i  f  \ 


COMTUTID  «r. 


.DATS. 


.cm sous •-  FFM  iO-S-  IS 


7WATE  C 

3‘S  x  x  2*  7  ~  &  7  y  "Rpox. 


CwT  Sfccii0M$: 
fate  b  rt  rT 

l'  ® 

“  © 


*  * 
I  ( 


fJ.Z  (6L.3C  ♦  ;.fA?3.r)^  3^/06* 
23. r  (if4.3r  +  ;?  r  a  23-0  =  27oSse 
3r  *  ^.ry  24.r)  =  yovvs^ 


Veto  •v'.e  of  cuf* 

C  a 

#■  6J\ 


-OH..E  OF  C.UJ 

/  3^ JO  +  270^^  20  +.  31  OS't  ygy^  30^  J.  an  =.  <^OI^  w/ 


C-Of*  **OAJ 


fl*e i'A 

I  < 


/'C  /'r^  ©<«= 

/->■ 


Fi-Ouo  Ak’CH 


(#)  '  /^  .T  (  +  2. ,©*  /i.s)  -  /93? 

(g)  -  /s-,  v  (  S6.?s~  r  j,  s*  x  /r.  yj  r  /  y*  / 
©  /X.J  <>6.35*  *♦  <?•$"  x/i'3)  =  /9o6» 


/\z<sr  rftee* 


<£> 

-  /  2 

£  sr  ♦ 

Z .  x 

/2.)  - 

/380 

© 

=  //  9 

(3-r  - 

2.r  a 

/;.<?)  " 

/009 

© 

=  11.9 

(  2<  ♦ 

2.  if*  //.£)  3 

/3  S'/ 

r  1 

ft***  i 

0  roj> 

CP  >2 

.^SXAp  ' 

-  Pa^u-i 

£>  = 

ni9  - 

/3P0  - 

<£> s 

/y</  - 

/00T  - 

VJ2- 

©  - 

/?<?6  - 

/3S7  - 

r>  P-  r- 

'US 

Vcivwe 

i h^)m  20  *  <V3.f  £££3x3oj  -fa7  »  93Vcy 
5i  VoLy***  Sp^n-s  f^y-5  7  =  p7  7 

*?.  0  **  2  V"  ft  ip? Ay  +  1 .  0  ©  c  12  '  f-iipM’iy  *0..f  0(  BlDfliMit  1  3 •*£’ 

£22  <2  -.  V«L  OtV\£  an"  v*y>**tv  c  'Soic.y 

syy  ,xi  -  v**-up»c  »M  **’?**?  =  ^5’i 

0  77/3,5  <  o,S~-  youvrue  UC&ii.*®  -  1 2  J 

&b£9 


«M 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
Hammsum.  Pa. 


A 


L-Tf  isv.  r  - 


Ov<jy  St  wocvj  e&s 


7(>l 


r.£faUL 


v^L 


COHPUTU  IT. 


Ftn  —  /Q-Wi. 


r  »■ 

( ^iPUCTUfte’ 

/?*/-  £tl-///c>-2  ~/9V  JO  /) vyvsr  /??i 

/x<  ^ 

?,  v/'j  .  i*-'  trvnu.  ^  7 /J  C  ^ t  » *vAifc>)  <£sm &*< 

S<  £  £  /  S  /*?  .  />*  foxjrt.t  £  .  r>y  i. 

h/ETS  j  V,cxsBufi6  so*  r>/«r 

Shc-TiOIw^  ^/sw>er  -  A/><-£  k Jv»j 

U-'f/t*L  /r  a/£  o/ 


JD  *oS'ttcJJ 


tfV~  £***  >>)</v*u  f  !i rtl~  TH6T 


/£  e$u t'JAuz^T'  ro 

fPip^tyi  ,  k~/  */ici~c*  e~ 

r//r  <Z&rtnt  TKy  yt-Viiu  ?  t^o  He**  ? o  f&u g~  cm  c-c. 

&*  us  e£j  . 


7#  t  CjF/h't  cS  O  M  6* s 
/>/*/■’ 


Voi  i/rtib  o/z  F.OC/L  Sj>#L.LS 

J.fx  ?-?%  X  (jfY*  2»  *%7  "  ^  C/^ 

£i/r  Seer  fonts  : 

(g)  •  l/.S-(?C<r?  *  2.S't.2l.s)  - 
<t>  -  ,3/.  jY  »/  .r3  -  ^  3s! 

<g)  =  (  tts-e  *  X  -3*97 

'Voi't'" i€  e>t*  CuT 

L(j?9(,+  J3Sl)^-2o  +  (Z2SI  +3S9 7X  *e[-~r. 

A  i  J  7 


-  538£" 


c/ 


I 


£>!-£// 


MU 


(&)  -  /3,S  {  8b'$8  +  2.<TX13.S’)  ~  )6>/l 

®  -  S3.*  (SS'.S*  +  1>S  \  n,H)  =  /j^i 
0  -  J3.  3  C  $C.S%  *3‘Sk/Z>3)  -  >sBo 
A £.0  \AJ  /l/St;*)  p-  (*o/v\  SHtztsr  €> 


Oannctt  Fleming  Cordory 
and  Carpenter.  Inc. 
Hamimuh.  Pa. 


•uawct _ L'i-  .-i  p _ S  T  KQCi  S  _ nu  mo..  ?(,ZV 

A  Lit-  /  1  r'i l  i-'l  L  ~ _ IHir  ua  I  L  a*  J  S'  «Mlcmi 

>oii  BIG  1-  -  _ 

COMPUTU  ■«  /?  '1  lT~  n.rm  8 \J_  2//Zjcil«€IIO  t  F  P yl  /O -$•?/_ 

COST  ~  <jA&lQ*l  QlsS  STl\JC7<j£e 


2  i  v>m  u m  » r 


C  C  i.\ .. 
;v  fc’i 
/*" 
6" 


.i,  E*ci\w  i<*j 

v.  j-  rU  v  u 
<2  rA  i*  i  i 
/i  n'JJ.aa  M  rty'i. 


C/ 
4 y 

°y 


UfO  i  T  'I^K  .Ctf 

*20,00 

*  tC  .CO 

M  20  •  o  o 


Qvr\  islTiT  -/  WiH  O  o  rS~}~ 

saes~  /s,  <&s'£~ 

/ O  2.0  O 

/ff 

is-  L9QO 

*  Ji,  07 f 
Use  *3?j  /  go 


Concrete:  PCpf  ZTttfCTOtt 


J4f  .*  £  nj  I II  O  -  2  -  160  I  y.^M  e  H  3 

hob'f  >tt-  $o  THrtr  i  i.  rtf  Doui^>iwt*t\ 

C»  <<?  I-Ju  <£ 


V  i  C  i «.  a  i  v  C  y\  w  C.  W 

^ '  *.  w  £  Co  i —  ^  jw  v  i i»i/i  *  *  * 

£l,  -  6 13. s'  H  -  9.o  7' 


« •  i^. 


-  67.2. Sl 


He 


.  *  i  «,/  ?■.» 


—  A  /  0 .  j," 


/)ssvn\£  C-  un  Svljtnbi.  tft'j  -  "3.0% 

Ref  &ni  ///0-Z-/6  0Z  3  3 

He  -  9.0/  *1-9.3  14*7,  77' 

H  tef  ./,  3  3  M  ~  O.  305" 

//<c  /Ve. 

Rei,c«  C.  /.<r  ca*<7  7  7,  o  S  *  t?,&(o 

i~  -  J2-  ■*.  76.8  0  us*  77' 

c.h*u 

5I-EI3 


HU 


Gannett  Fleming  Corddry 
ano  Carpenter.  Inc. 
Hamiimuim.  Pa. 


1—  kl'OP _ '  !<■ 

_ £  ^ 


>-  l  VULU  MO._ 


_id4-  G _ £  fe  £fc  i£ 


COMPUTSO  »Y_  .DATS. 


'CNICKIO  BY. 


FTM 


u£^Jh 


& 


e~  /  vi'y^'i « ,/  j  g 


cVr 


7~  o 


<i  xi6 


(V'JC  1  W.’b 


of c.  -  V"  t* 4  -  /  (boo^j/yy2'  _  $.71  ' 

1  %  »  j?2./e 

h  /.  ~  V.  r  d. 


3f-e# 


Oannktt  Fleming  Corddry 

AND  CARPENTER.  INC. 
Hamimun.  Pa, 


£i±ALf}2&. 


7toZZ 


vQ.'£k~- 


»■  i^Lor  .iS'  • 


9/21/.28. 


MtL 


/O'S-  n 


Vo^*e  of  cq^cZlJE 

n.Hfx  /fxXfK  2- /a  7  *  32 
Si-iia  Six  ;  ?  *  A  7  ■*  //  &  c;/ 

e^c.a.  $  y  7  7  x  /<  V*7  /3  ^ 


u>  rtu.S 

G 

. 

U - 2*  S'  ' — 4 

3t  S ' 

et' 

,  -^4 

^_l' 

_ _ _ 

*S 

k1 


CU.S’ 


-'ll*  — r 


,3' 

<4 


Sac-n  o^  l-oof-  i O C  t><6^oSiCfc)W 


6' 


/?»  ( e.c  *  4*  i.r)  *  iH.tf tp 
L-  V+2/.r+3~+  ?  f  -  3V 

_ r 


■RA©iv>i 


fr*iLiS  (sp  3V  x  /5/^  7  -  C /  c.  y 

T&r Ait.  coMtijfte  -  322  t.y  ^ 


/VcirvF  p^dejo  USC  ^6$yc.y 

Cost  e ST"* AJE  ->  co2cZe7t  Plot  STC4CT\lt€ 

CowU:  Z2*o  c.%  £>  *  Zio/c.i,  »  ^  ^  Zroo 

/**/  S/fe/:  Zb,  64*  16.  <S>  *o.4o  /U+  =  /P,6  5* 

*5b,  8  5b 
Js£*S7%  ooo 


4  /4cc eji  /o«  S^uJjf, 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


PHASE  II 

GENERAL  DESIGN  MEMORANDUM 


APPENDIX  B 
ALTERNATIVE  STUDIES 


NOVEMBER  1978 


SUBAPPENDIX  B1 

PRELIMINARY  DESIGN 
AND 

COST  ESTIMATE  COMPUTATIONS 


F. 


REjaSAjED  : 
MAINLI 


BALTIMORE  AND  OHIO  RAILROAD 


CONTENTS 


Description  Page 

Design  Dead  Loads . F3-F4 

Typical  Stringer  Design . F5 


Bl-Fl 


Page 


Description 

Mainline  Bridge: 

Single-Span  Deck-Type, 

Plate  Girder  -  Design .  F6-F16 

Single-Span  Deck-Type, 

Plate  Girder  -  Cost  Estimate . F12-F18 

Two-Span  Deck -Type, 

Plate  Girder  -  Design . F19-F29 

Two-Span  Deck-Type, 

Plate  Girder  -  Cost  Estimate . F30-F31 

Two-Span  Deck-Type, 

Rolled-Beam  -  Design . F32-F42 

Two-Span  Deck-Type , 

Rolled-Beam  -  Cost  Estimate .  F43 

Spurline  Bridge  -  With  No  Waterway  Encroachment 
Two-Span  Thru-Type, 

Plate  Girder  -  Design . F44-F55 

Two-Span  Thru-Type , 

Plate  Girder  -  Cost  Estimate  . . F56-F57 

Two-Span  Deck-Type, 

Plate  Girder  -  Design . F58-F68 

Two-Span  Deck-Type, 

Plate  Girder  -  Cost  Estimate . F69-F70 

Spurllne  Bridge  -  With  Waterway  Encroachment: 

Two-Span  Thru-Type, 

Plate  Girder  -  Design . F71-F82 

Two-Span  Thru-Type, 

Plate  Girder  -  Cost  Estimate . F83-F84 

Two-Span  Deck-Type, 

Minimum  Depth  Girder  -  Design . F85-F95 

Two-Span  Deck-Type, 

Minimum  Depth  Girder  -  Cost  Estimate . F96-F97 

Two-Span  Deck-Type, 

Economical  Depth  Girder  -  Depth . F98-F108 

Two-Span  Deck-Type , 

Economical  Depth  Girder  -  Cost  Estimate . F109-F110 

One-Span  Thru-Type, 

Plate  Girder  -  Design . F121-F122 

One-Span  Thru-Type, 

Plate  Girder  -  Cost  Estimate . F123-F124 


/ 


Oannett  Fleming  Cordory 
and  Carpenter.  Inc. 
haminun.  Pa. 


_  SiqCteek,  Floor, I  fonfrr!  PrcjLwtlM  „ _ 

_  /&*•  c/  &  ft  /  0  ^  _ IHUf  WC - OT - •IlMT* 

u-S.A/*>y  £)/*■/'  -  -  Oo/p  of  _ 

COMNTtO  «  *BK,  3  _  oj.t«  /0 /  ?3 _  _  ,QH«CIU»  ■»  -  -  —  AATW.  -  - - 


d>tAP  Loapa  :  — 

4 36  timed 

Jiei  7  //>  7  *  /O  o  /.f  x  Every  3rd-  7/<-»  extends  To 
//^^v/  //j  -  /.*  2 2  x  2 2*  d 

Posts  ' 

<7 rex-hngs  ~  2  '*  &f<>"  planless 


ddy  h  h  - 

(2)  Pails  t  Jr  side  guard  rads  +  -f )  ih  njs 

<D  tv«  -  + 

<J)  Pod.  4-5  *  3.75/0 
(2)  Hand  Reds  4.1  X  2 


(D  flanks 


71 


X  &>  X  60 


@  Side  A //»/*.  fillings  (Assume.) 


2<x>  H>s/l  ■  F.  0/  track  (A*£A  IS-i-i.sCk) 
3oC>  '/  v  #  •  • 

/■/  " 


8«  2  " 

<££>.()  " 

37  " 

590  lls/iF  of  of  track. 


Fee  Jf>  ' Snr/U  deck  type  6  rid/e-  {t  b  '  girders) 

J)ie\ gms  fdnii  me  (P  /JJ  /  ^pa  c j  Girder  Heds  deptk  -  6  "O  (yissumej 

2/  Ss  5  *  5  *  2  *  &-5  ' ^  77 '  "  rtarje  -  24"  'vide  (  "  ) 

l  /  Is  5  *  5  *  br*  -  f2  ' 

^5>5*jb  *?'  -  18' 


47x/£-2  -  tfo  /f t  or  So  /tv /ft  jdder 
/ 3 


(nifdcr  Het>  Stiffened, 

t/\°  'i  ^  "*  72  *  <£■  4-0  ^/c  -  &B  Us  /y  r  Girder 

Ne  Id  htgj  sj  j/i ref  f  r  Splicing  e!c-  5  ft  '>  "  C  Jlssftme) 

70  UsyP^r.  of  girder 


B\-  r 3 


Mil 


z 

^  Fl°°d  Control  Ftp] 

1 

Lnut  mo - — 

Cannot-  Fleming  Corodry 

^/< *  de  k*  c/  A  *  6  IHfE T  Mfl.  ®F  »Ht*T» 

and  Carpenter.  Inc. 

ef. 

*}/'•  /v  * 

r’w/?  >r„,^ 

—  HAMtlMURa.  PA. 

_  BKB 

DAT!  8  CHCCKCO  «r 

-  DATE  - 

For 

Foil  Pofyp  Proof  a*  U/aF  - 

Ni  S. 

of 

- 

span  TypE 

R*iU 'ties,  etc., 
lbs/ ft.  of  track 

Pia^bra^ms 
Ibs/pT.  of  3> rdat 

J^c.)  74  ,-Si*i  bl«.  deck  Typ 

c.  (Giirdets) 

580 +  2x  7o  x  780 

-  30 

biivrne-^ 

lid)  4o'  - 

i/  >i  >i 

C  «  ) 

580  +  2*  bO  =  700 

»  30 

jCj;  40'  - 

>;  >1 

(^Veiled  beamt) 

*  505  <D 

*  15 

j^n  73  - 

At  i  r 

i;  i)  >i 

(54-UeL  Girders)  =  HO 

x  30 

^  73- 

fc'  4*4»rr 

>/  );  ’i 

( 4>C*  -  »  » 

* 

)  *  720 

»  30 

ju; 

73- 

i/  Thru.  ‘>  C  Cd  led e  ?S  ) 

-  580+  20  -  cS-oo  -(g) 

=  150  - ® 

- 

-  5&0+2*85  =  750  -(D 

Jc'O  120  - 

»  Thru. 

»  C  *  ) 

X  (boo 

*  750 

=  130 

vfo  !2o'- 

»  Deck 

X  C  *'  ) 

580+2x75  =  730 

AitumcJ 

-  40 

J«)  153  ■ 

;;  Tkru. 

-  c  »  : 

)  -  6oo 

=  75  0 

*  150 

Note  - 


(3)  tof.  8&b  Ifej./fT.  of  track  is  Cl  modification  of  fhe 

U)+-  72  O  >i  •/  »*  w  +o  -mreto  C0y,,‘:'l  180  ^  /  beam 

0t5x  'l-c\\(*>7*~  4esiy**  ‘•earn  £f>aceS  (  See  CMyf  pul) 

14  tyo-ck  sj>oce s 

*  180  l^/be-ow  x  4“  7£0  'ii/VrAc-k 

@  20  lbs  is  as-suwed  for  <cc> ^ w^c -f io n <  «fe.  o»?  floor  beam  desist) 

(3)  „  >,  >,  cj  Stiffen?*  +  floor  beam  connc.  Load  on  C,irdet  <rjesi^»>  , 

®  ftei'jhf  i,  i,  £>r-  i  4-1/  esli  «<al  S'Wirijft+S  bmciv^s  (  2-  jirmjeri  <®  5  V*) 

OD 

rt/.  *ryp« 


•tit 


8i  -  F4- 


Gann  nr  Fleming  Corddry 
AND  CARPENTER.  INC. 
HAMIMUIM.  Pa. 


com  runs  »r 


CpccK  F/oCr 7  Control  Pro j. 

_  p/vx,*  £>A,g 

■S _ 

»v  '-fi  k  &  n.T«  to/78  cmem 


•Msrr  no - _ Man 


Dtrnr,N  - 

(/>/•  Hr\r u .  “type.  Spnns) 

73  -  -  Stints  fh  (p  5  c/c  "  F  Lear  )oenrr,$@  J  8  ~  3  ^/c. 

•a. 

l*»i>orl  ■  \22-  f  40  -  3(j&2$)  _  50 ,3a  y  J>.L  .  sir  =  1  5o  li  A  r  lastrme) 

5  1600  1 

Liwt  Lo«>d  Hcunrnf-  (uia  4  R  E  A  J5-1-35  Ap>f>mAix  -fa.be  for  Hetnenfs) 

)8'  -  34o '*  1-  k  ((t 

ig,2b  .*  =  340  */  <8-25\  r  350  (u+ljM:  350  x1.574=  556 

'  lS  '  3  L  M  -  (  ^0?  +  J  5  o)  ( 'j^j) Z  -  J8 

3  ^  57^- 

l/5«  W^30j^j2v£  ^  =  555  •*  57^  x )2  ^ 

^55  o .  ic  . 

120  -  5  poo  -  £  5  ' c/i  j  Floor  fc<?a*is  0  1  3 -"4  c/c  *  " 

2 

J  wkf-  <4  •»  -f-  40  -  3^13.33^  ,  5  7- 47/  p.  L .  M  r  iro^irs  r  130  l|«/f  T  (As£**»*) 

5  I600  x‘ 

LI  Mo»l.  -  13' ^nr)  -  17 0  '*  L  (K  P L  M.  r  &$r  +  1 30 ) Oldit)  -  7 

13.333'"  =  ifol~W)"ZOO‘  (LL+0M  =  200X1.577  g  3<?  ,K 

326  ,K 

Use.  l*J  30  *  ??  -*  5  *■  27 0  i»3  325X2.  ^  i4.c  ksl 

270  o.K. 

J53"5por?  -  Sirinj^fA  (3  5  '  c/c  >  Floor-  beams  Q  J7'0  c/c 

2 

3nA^>orl  .  ^-22  +  40-  -  57<4&>  ^  P.L.  »  /  5  0  ^  1  /  f-«r. 


LL  Mo»».-  16  4F«*i  -  28o  -»  K  -  §flO  .  2. 

r^;2-  1.07  (m)* 


ie  »  -  340 -»  k*  |^-2r,o4<?  (ll+i;m  -  310 xi.575  =  474"" 

3>L  M  --  /  54-°+  I  5 0)  *7 1  r  j£ 

^  5/0  IX. 


|/5«  w  30  y  116  -  5  *  32?  iV. 


5I0F  li 


*  /a. 


B1-F5 


o.k. 


ALL  DIMENSIONS  REft  IAIMNU  Tu  SEC  II UN  ARL  IN  INCHES 
DISTANCE  fOK  ahlUi  THE  SECIluN  EXISTS  IS  IN  FI. 


NO  I k  -  lUAUlNu  WILL  Ol  KtVLKikU  Hi  lilt  PkOoKAN  fUn  Ink  ANACV&i* 


sign  cuMuribii  -  inooim,  numni  i«ikh  puSIMye 


ZCc)  i 


Bl-Fli 


LIVE  LU/U)  iNVlil  IoaIIUN  -  CVt  LE  1  m*. 


HtNOiNG  fMHINTi  IMt'-HI  ll*<  VKN  fUL  1  Li  I  IPtCT  VAUJt  =  *6.55  PtMUM  I  S  -  6.50  L  *  To. 001 


NUIl  -  PJSITlJN  DF  TRAIN  MUCH  tit  LOS  HAXIHLM  VALUE  iS  INDICATED  i it  AXLE  PUSUIJN.  F3A  EXAMPLE 
F13I3.VI  MEANS  FURNAhJ  TuAlh.  11 TH  AXLL  (IN  SPAM  3  AT  STH  PUINT.  PREFIX  •*  •  STANDS  FDA 
F EVENS EC  TRAIN. 


ire)  n 


_ -  A  *  </V''  '•  //»**/  ion/**/ 

nu  HA. 

Gannett  Fleming  Coadday  ^  ^  /*^V  o/.  0 

MtRHO.  OF  «MUT« 

>ND  CA.P.HT.,,  I«C.  __  ^  f-^77  ,  „,  jtiTTjrtTZK 

-  Cv  tp  0  7  A»/« 

Hamimun.  Pa.  - 7^ — — — fya 

GOHNTtt  W  v/7A  _  ...  date  ^  7«5l//  /^uMcaiRRv 

//f ^ <■  ^  A  4  Z>  /y  0 , // &  /t/fw/yy ■‘f’  £y/d^& 

/Pas’/  r\ r/fs/f 

4f>  /  /  i/y  if  7 ^  £•  7o  f  •  to  /y>« 


^  a  !  s/t  u  f  /*>  t<? 

A&u/-  /  ~  £j-  «*-<>// -\Q&  o  y  ?-o  y?3  )  t  (&o  *  fot/3.)  \/l7  r  <^/ 

-  /7.0*&'Oa  <4$  y  ‘/z 7  '  /70 

f  4  cj  *  4-o  /  /f>o  x  x  >£7  —  "  /^<2 


Usmy  1+  i/I  -  gde**) 


f/ 


1 


/*•£„/  4-**^  *  *r  *  ‘/*7  - 
4  o  x/a-o^yfS  *  /17  - 


'  /a  3 
'  &l 

fr?s-y 

<=/ 


Ad*/  2 

1  _ 

/£*  yk'*-  * 

/J  fa  c  *16  *2t 

>■)  HXo 

jf-o  *&■ )  yJ/j-i 

1  *  2t 

S  /« >»-; 

•  I7>0  y  6.0a,j 

X  47. 

a'/j-) 

•  /OZ 

/*7? 

-  *y./v 

/  4  7 

*  'A->  - 

-  40 

u/  /  **  * 

// 

-  s/y>*n 

/  if -3 

'  /S3 

-"1 

-  4 ’>  00  y'  /4 '<0 

/  ff 

*  ‘/z7  - 

--  &  / 

*■  JfO 

r)  fit****' 

*' ; 

u 

/I  <6*  1 

/ 

<  Uj  < 

*-.//*  77SC?  *  7S  /ej 

-  y3/z^* 

/Id*  / 

2 

^  U)  I 

uojl  t  ^fo  ^  *  ?±r  */<?  1 

*  *3  7S&* 

/r  *)(  i/c*  t  /  o  * 

Ad*!-/  *{/?■<>  ^  /9-  9a^hi  /  /to  J  %-? 
dh*!'  2  *[s?>0  K  /  9**^1/  xeoj  /17 


B1-F17 


=  /Jotcj; 
'  //o&  cj 


aata 


ice)  /3 


Qannktt  Flkmino  Corddry 
and  Carmntcr.  Inc. 
HamwMM.  Pa. 


S/ovY  /.  *  /_ 
(Jtoj'erf  -  C/p  **  /o<nJ  Cf/f/o 

Q>$.  A/m*4  £~ r>4,/t  J^/sA  h )  *> /~/a 

*—  ”  'J/tjC  m/  2  7  «»  ~ 


•MBIT  MO  . _ Of_ _ WUTt 

/a  ~  of  f  *’*s * 


7(*/p  ca  /<*Y  &  £  &  A)  f  I J foa  c/  <&.  >  Y+?  —  s/ Ss/~,/° 


l.(C)  S+  ttrf  £ s.  y?<f  '74  ' c  X*  <?■  S'  < 


■S  ^Qr,  5 


/tut'  / *-  > 


Sjf’j/r  //'>**'-  ha.  /i  f  /  &  f  &//*<■  iut  rt-/j '  f  /c  £}(J  ■  d  7  f 


*So/k 


&&  o  2 


So  A '>  <"«•/  /*  t/  ^ /  **  *  ^  '  */  Y ^***  f  ‘ 

64t~/t,‘»*6  ?  9te%rS  ?e*Z  *  /43S-/ 

24*2.  C/trje-  /tS'L'/ir  /  2&  ‘  *  4  *2  •  26  J 

24  /  2.if/0ty.>  *  Z/4-,2  y*s  *  3a  sz.  *1  •  3Z5SQ 

10  2  $  Z  *  ^  X-  ffarnr  *  //'7  X  3d'  *6  r  2  SC6 

S5  x  v  »•  yz  4  /rjt;.  zozy,,  x  /*  v  tr  *  z  r  2*91 

/4/4  f' -f>OKS'  /P  '  f/f  -fSu  tf/fSj  ejc  7&8( 

S  &&  /oO 


f  u  iUjt2J2.  ~  Isif'M  f  l*"*  / f'*-*y  ^  0  / /*}'*/•  e't.  Y  4-oi  2'c  *  / 


Co/-?r,*>Jr?  -  /eg*'  cy  (f>*/40.vc /cy  **/6j ,000 

Ye/rif.  S/el  -  7*^75"  /£  d  **.  jo ///  •  3 o 73-0 

Sjfudt-  00  ?y  d*/4'>oo  /cy  3  7,  £00. 

fa  A-  S/'-  <$/**/-&  O/O0J  AA  #  sf>fS/A6  -  T’lT 9  6  ^ 

£  •? z&esjzr 

t/o%  SIhca/Y^ui  '  zezar 

^  '  *3  /  ?  ,oo&~ 


Bl-  F18 


K 


DISTANCE  f RON  L.L.  b«  lUiit  III  THE  LEFTMOST  SEAM  -  l.iSJu 


All  eMEhSIUNj  MIMIAINIM,  III  lUlllii  AMI  IN  1  NillE S 
OISIAMCE  FilA  MIIICII  I  Hi  SLCtlUii  tAlilS  I  i  IN  I  I. 


Nil! £  *1*  IS  iNErfTU  IN  INCH  4IH  Ut.I  I 

lilSTMCI  lk  THEN  IHE  l£M  WPPUiT  OF  hit  jP*N  TO  THE  kFCMENI 
Ft  AUU  FU  ■  0.  f  JR  A-  34  STEEL 
i  U  THE  SLClluN  HUUJCUS  IN  1  NlH  CUbLQ  UNIT 


z/ 


<4  * 


t 


X 


* 

P 


:  a 
^  * 
t  > 


* 

jj 

* 


*  =  2 
8 

*  • 

•*  « 

Q 


? 

a 


M 

& 


Z  i 


3  I-o  8 

3  -*fcO  9 
J  **  •  • 

*  323  2 

3  * 

• 

1 

*  3  g 

£  3  *  -•  M 


1  i  1 
•  •  • 

8  3  3 


8 

O 


38838888 


O 

O 

o 


o  a 
8  8 


a  o- 

3  3 


1  I 


3  8 

O  O 


3  3  3 


2  3 


I(J)f 


bi - F*3 


4 


UPkAfcd  LEFI  SMt*U  (Mf)  PUMIlVt 


ll»t  LOAU  lUVCal  iUAilCN  -  CYCLE  1  HLANS  H.KfcAk.)  A. a)  l  MtAfA  ILAlN  U*-  1‘iAui 


r<rs)  7 


CYCLE  i  LcAJ  1) 
CYCLE  l  LUAU  le 
CYCLE  2  LUAU  II 
CYCLE  2  LUAU  IS 


soil  -  PUSITIuN  Llf  TRAIN  itilCH  ttCLOj  MA41MM  VAlOt  IS  INulCAX  Lu  bX  A*  4.  E  PllSlllJn.  EDA  EXAMPLE 
H3U>4)  MtANS  H.RhARu  TRAIN,  Hill  AALt  UN  SPAN  i  AI  9T  M  P'  INI.  *PfcHX  M  •  STANOS  EUR 
KEVERStU  TRAIN. 

HAK/NIN  VALUE  IS  THAT  W(JC«  RILL  PRCJUCt  HAX/HlN  VALJr  IN  CliHlUN ATI J*l  WITH  uEAi  LOAO. 


£y 


MINCE  I  ML  OEStONEft  IS  UEuEU  XU  EXAMINE  ALL  I.Tt  PllNtS  EVEN  lr  THE  STRUCTURE  IS  SYMMETRICAL 


MOIt  -  PjSITIUN  df  IfUIN  WlilH  VltluS  HA  Ml  HU*  VAL  Ut  IS  IrtUICAILU  or  AXLE  /USIIIJA.  fJA  EXAMPLE 
E1AI3.9I  MEANS  t-UHWAMO  TBAIN,  lilH  AXLE  oh  SPAN  »  AT  91 M  PulMt.  PFEIIX  •  STANDS  FOX 
HLVEMSEO  IMA  IN. 

NAX/M1N  VALUE  IS  THAI  MICH  HILL  PKCuUCE  MAX/ MIN  VALUE  IN  CUMoINATIOM  WITH  DEAO  LOAU. 


ou.ftti  inns  i  inuii 


?6 


Gannett  Fleming  Corddry 
ano  Carpenter,  Inc. 

Hamnwm.  Pa. 


r  *  r'ooc/  lost  s'*/ 
y/ 0 y^er  /  —  O/evc  /0  net  dj  />sO 

_ Ft  UK  NO - 

.tHKKT  NO  _ _ OF  OMUT* 

t/>S  *  At* '  y  SniS-  XZs&f -■<&*<  S/a  f  - 

’v/^.  tf?/"  >" ssf/' 

COMTUTU  »»  \J  M  7~ _ oat.  /  f  Z'aJ  /  ^4h«C««b  »T 

Jo<?a  /#  cJ  A&t/t  f>fc/  /'/a  4?  '  f'os/  fs  *  / 


J  )  flu  o  sy a  y)  P s >  dy  £  -  3  &  -  a ,  f  o'*. 

Oasicre/e  : 

fat  H  1(4-0/  2otZ3)  +  (4-0  *j£)  J  %7  •  2  C>  ' 


r  »  ” 

sj  <r*u> 

"f 

•  2 /z>y  <, .0 yds  *  /27 
d’O  y  /Sc)  /  ts  *  fz 7 

1  z/ / 

'  /<?<? 

lv  1  *-y  h.  »  //  '  /<?m 

r** 

*  ?*■  x  4,$^.;  / xs  y/zy 

'  d.  O  f/c.  o,ysf  /  y7  7 

*  /c 53 
'  eg/ 

^  ^  r?/7 

Z  ‘SacX-va 

4  /tfryi 

F<f 

//  •JCde>*X-o  /2o)l(4.o/f.e>y(i. 
5  Z /-d  t  6-  o**y  /  Z  7  /  ft  7 

'  4.0  /  /?•*  /  1 7  '  yb 7 

OJ  /&7  *  /2  Cy 

*  /z  6 

•  6  & 

W>  **'*’•! )  '  $f*n' 

r*t 

'  /*?  *  A  7 

r  4,0  v sf  /  'A  7 

*•7  t 

'  /y3 

- 

j.  »4&VA1 

f/ '  ~Z  JtrV! 

r+* 

'  4/>o  /  /■<?  <  /z  y  '/z7  - 
*  4 •  0  /  /2>o  y  /4  *  '/zn 

-  ts 

-  zf 

±  *  73*  7 

ffisl  /ofsetr)  ft  7  /? 

/  *  «>**}  a/-//  -  y?y  ^  y 

*  S44Z1T* 

/J  Juj  J >  2  2  h>  <*s*>  2^  ~  ry  x  S<*j7 

*  34  6S*>  * 

p//S 

-  6&  t?  /  7oz>*/y 

* 

*  630  d) 

B 1-  F30 


v 


MIS 


*? 


r— S/9  Sr**K  /  Ac  A  (Ao  /~7  /'*  / 

“"""I  PLEMINO  CO.OOAY  ? '~  C7- ^  ±££7—  ~ 

AHO  CAEPENTEP.  inc.  ___  ,^7tAJ/77/o  -  :.v 

TIP  IT_  \Msr  .OATI^.  ’  ^  ^/^mi >  IT _ l 


I(<J) 


WllM  I 


Hamkimum.  Pa. 


COMNTIP  I 


_or_ _ IMIlTf 


COMNTIP  ■»  y///  PATg  ^  y  ^gLLCWmiP  it—  -  pata  —  — 

fy^/aca/^c/  £  f  S  /?>  Ji&aA  ■  U  ":/*•!“ /?S/c/;J  ~  <A>  *  A / s  s£*,«Ae 

I 

2x  d)  r'uJu  Ssj<j.  >  33*  -sa,  -  £,  ^ 


A 3  Art**  A  a  ^ 

"V  ”  /'  *  "  '  ' 


^  •«  r  -  » *•  ' 

/J^/  /  *[>?  #?  /f  i  -yti  "6°  /z7 

(/\<c^  !  z  -6  lj'0  '  I*}  *  u  v SoJ  !/i  7 

p;  *  ///'£  f  6-0 S  76  J  'A^ 


/ft  6  c? 

J/  O  O  C? 

64  V 


Sc-  ,‘f  -S'/s  »r  /*  ' 

/  - - 


A  /**•'*'  —  /tt/i  f  I'4'- ,  &  J ^  /  •'  A  -  SO.(;  l  f 


&CJL>  tF 


ujc*  is  cc+  y 

f^~o  j><  ‘ ' '•  J*  s  At  a ?■  Al>  *  &  / sA&* / ? 

3?  /  3s  v*l)  ~  <7?‘ 7  */tr  X3f*zxZ'  77S3 
/3  * /54  s/*>je  •  J 07 . /  */tf  S3<?*4<Z~  3  3  4 7? 
iu  3 4  /  6  &  ]77c/^l  '  ££.  *  /i  a’  /  Co  X3  *7r  3  4 SO 

4  1  *  r  /  i  u!'»«h i'  /*'7*/is  x  7ff‘u  x2xZ-  /Zf6 

/Ol  I  S  C  ■  -  ft  6  />S/'„  *,  ?  <*>-/,  -  '  <44r&6> 


y  '  \ 


^  ^  037400* 


3" ct  N^I  A*o  &r  y  ~  Sxo  r  H  £  Ox O  i iCcoOi  1  *10  /  f  ts*0  A  A*  C.  (^o  J  /  IS 

/}■  3  Jr  ISC  /jL  /--  ftj  foo^^o-tiA A4  *  5  SZ//C7-. 

Oon  (•  t  <*  ■f  t*  *  J  /  3  Cf  Oy  &  *  /0o .o^A^7  *  7-3 & ,£@4 

J.tnft  s/rf/  •  0G  O  7^  /ft  e  Sex //A  ''  ^ 

gj/vcj-  £/S*7*  ?  36-  O  Cy  3  */SOo/AA  ‘  3£4&S' 

1  t  &/o  Si  n  (*<-  //4  *><*<?  t*f  -  2-  2S6&- 

B1-F31  £'sS/<J,34°- 


UaHWife BMiMHiiiMlifk 


LOnClIUOlNM.  bt-Ari  lu«  ul*Ut*>  Sl'ACIU 


rW;  is 


TP 


y/ 


LONGITUDINAL  SIMULA  lb  A  «DLLtU  ScAU  W 
i£C1  ION  UETINlg  Ai 

NOTE  “  iu*«!JU  McAfci  A  J6 X2iU 
OlilANCl  t  FT  I 


£Cd)  /  + 


B1 '  F  34- 


A 


S'tonrw  sv  (ihhh»iiw  mia 


>iU4  Cn»iV£Nrill.-4  -  SAUwINb  btNOING  NUlfcNt  IftiP-FTI  PUSIIIVc 


I  lv  t  l  LAO  jNvfciTH.AIlut  -  CVLlt  1  Nl  AM  huh'.ikJ  A..U  <.  «*;»!»  i  HtVhK.SE  IHAlit  LF  LOAD 


rt^w««t«-^w^--,4(,-rt^«^^^^H^-''<«lNNNNNNNNNN^NNlM(*iNNIMNNNNNNNN 
tu^UJ.iiujaiujiuujiuuuJujiULuijJij4vuju^ujuJUJuiUJiiiJiiJ-uiiiujLuujlJUJuJliJUi^fiiFUaj'UUJajkJtMUJhU,iiU> 
-*  -><JVJUUUUU<JsJ-JOUOvJU'.J<-»U<J*JOUVJ  ■JOUJ.J'J->,JO  -J  OJJ  U  O  ■  J  J  W' J' J  U  O  U  O  U  G  S-) 

5555555555555555555555555555555555555555555555555555 


B1-F3S 


NUIl  -  PJSITION  Of  TRAIN  UHtLh  YIELDS  MAXIMUM  VALUE  IS  INDICATED  ttV  AXLE  POS1T13N.  F3R  EXAMPLE* 
FIJI 3. VI  MEANS  EOkkARD  TRAIN*  iJIM  AXLE  UN  SPAN  A  AT  9TM  POINT.  PREFIX  »R«  STANDS  FUR 

kevemsed  train.  .  _ 


rrdJ 


C  J 


5-^ 


Gannett  Fleming  Corddry 
and  Carpenter,  Inc. 

HARRiasuiM.  Pa. 


C/eeK  /'/oa  c/  /'o  /  nxM M _ 

c  t _ -  C/***/o>»<J  &  A,l>  HO _ op> _ wa 

u  ‘S.  Ar**'y  £>■■>?/'•  &SS/-  -S>-  f C*  /°  zCslUL 


COMMTID 


-OATS. 


v 


IKCKEO  IT. 


.DATS. 


fie/oca/fj  St' Q  /J#,  /,oa  c ^  />** ri/trt?  gs,  J9g  -Co  1  /  ^jr 

- --  -•  ■  -  *  -  -  -  •  —•  —  "*■  --  •■  - -  - .  SSgg^ggSCS  1  "  '•  *  M  "  •  ~  '  'g  T»T».r  uu'iai.-*^— ■ — 


/  £J 


5yJ&  *n  ✓  i  c/^ 


f_£_^£  <?,  -/«  £• 


t>  ts  J)  3  f  ‘1  <■  -t*  '  d 


J^£f  ft!  <“*  •*  ■ 


3  *  c/^« 


>«fc 


;  (»  /  5"  ^  /v  /  <"  : 


Z> V  >  i  y  fC*  *4'  ~  />  a  <  ^ j  ■//  e  6  </  /  ^0  *  ^ ,  c3  / c  r  &O  -c)  l  /? 

Uso  /  '  1/  us  &  y  -  Q  O  •  (j  L  t* 

P~obficc‘/*cf  S Jrutr.  ,'&  /  j/ee  /.' 

v/3  6>  Y  Z  4fT  e  Z4f"/6f*3e?‘j<.4  yz  *• 

kJ  2  /  /  Z  £,  j?,  y/,  s  £+  *'//*’  A  6-0  A  3  /  + 

z  j'y  6'  y  /2  /.AVs  -  /&.  ?  *//>  /?o.o  jc  z  /  2-  • 

AY  /  5  <?'  ~  {*0*1*  j)/ ^  j-  /,  -dC? n<»S5 1  /Jffj’  c-  / c 


7^44^ 
3.446 
12  96 
Scs  /  <P 


£  -  &&  Zoo 


C  '-f  >  H  /H  YS  'J2  s’  g  ii/*  / YAks  »y  /?£>  f  // ?.  t/^s  a/f*  c///  ^ ^ 


V 


(C &  s*  a  r  *  Ja  ~  //So  c*yf  C~  76  O  .  S-'CJ  <■  y  - 

y><°j7>/^  s /•*>/*  &*on~M  (3  9  &  y/4  r  s<7  43o- 

C/fc-r/  ft>V/  -  s  6~ 6  OrS  c>  '/IT  ao  y Cy  •  SSJ&o. 

y'oJj  sA^  '/$/<'<•  /  -  fr^4'  *'  s~7"3^a' 

/  /  Cs  t*  'f  '*-'//?  *  6  *  3 /  /4a . 

£  *s34zyoa. 


B1-F43 

Ml* 


i 

-j 


\ 

•J 

■1 


4l 


4  «  )  / 


O  Ct  »  o  >- 
I IW  4  U  Z  to  < 
iVIhOOKt 

•SZttMIU 

ui  a.  h~  a  K- 

4/1  X  <  < 

;  juNgih. 

>  OZOtU 

•  •  o  ^  a  x  wi 
:  m  ^aiu 
;t-wu.za« 

:  a*  i  o  <  -j  o 

‘  a  uj  <* 

>  4/1  ►-  »  ec 

•  •  zw  uj  D 

:z«  Ju.ou 
.  o  so  u 
;  mov)  uj 
tkUiuihZZ 
r  <  H.  a  X  C  M 

O  uj 

>UZtUXQ« 

O  iKto 

4/1  4/»  CC  < 

*/*  <  <t  4/1 

«c  uj  a  *  uj 

*-  V  tti  O  « 

►aioz< 

«  UJ  <  *-« 

>U  JO  V) 
JK4mZm 
mU>8Z9| 

<  OX 
OfZQ  ~  * 

Zn<£Aq( 
<4/1  HOD 
U  UJ  *  « 

mQ(J  •  »  og 

oc  uj  ac  Z  uj 
uj  a  x  uj  a 
>zzo>«> 

<  <  UJ  K  X 

O  *  <  <  • 

gs-se.s 

kwp  mo  ct 

>41*  «  U.  O 

U.  «J  </1  •  Z  O 

z  u  j  z  H  x 

S«  ac  O  3  — 

IU  K  <  J  1/1 
**UjXH  «■*  — 
kZuiZ^OZ 
<  >  Q4m^> 

4J  ZUllA  . 
*-  ac  uj  x  x  a 
“-OWO'fCZ 

MtLpUM^M 

u  k  I  m  m 

Uf  4 />  </1  M  UJ  3 

O.  —  <  O  ^  fl£ 

4/14/1  X  3  <  X 
^4  4  ac  O  UJ 

O  A  UJ  UJ  Z  X 
*  OC  O  * 
4  4U  4  4/1  UJ  UJ 
OZUZU.SK 
X  >  3  0 

<  uj  <  uj  vi  u 
►wsoimu 
4/)404>40 


*  l 


v5»  « 

<  5 


_  ^1  UJ 

>  a 

v  X 

<*}  5! 

o  g 


h* 

LL 

z 

a 

c 

K 

* 

• 

m 

x 

o 

\L 

CD 

•J 

o 

> 

UJ 

z 

4/1 

X 

UJ 

JV 

• 

z 

X 

*4 

g 

« 

» 

> 

p* 

i/> 

UJ 

i/i 

u* 

Q 

• 

UJ 

z 

X 

> 

« 

U» 

• 

-J 

> 

u> 

o 

o 

ac 

ac 

u 

u» 

4/1 

(9 

o 

> 

o 

z 

K 

UJ 

o 

u 

»* 

Z 

CD 

M 

UJ 

* 

ton 

a? 

< 

< 

►- 

u. 

-J 

& 

V 

ac 

UJ 

< 

o 

M 

UJ 

> 

r 

Z 

ac 

o 

z 

\A 

4/1 

r 

u- 

< 

UJ 

• 

< 

• 

UJ 

< 

o 

V 

Uf 

z 

o 

a 

O 

Q 

o 

o 

o 

4/1 

ac 

z 

4/1 

z 

L  'F44 


DISTANCE  FROM  C  J.  .  BR 10GE  TO  THE  LEE  TNOST  TRACK  >  0.3 


LONGITUDINAL  BEAM  <OA  GIRDER)  SPACING 


Jc  O  Z. 


USE  THE  ABOVE  SECTION  FOR  ’NAIM*  FLOOR  BEAMS 


LOAD  INVEST  I  OAT ION  -  CYCLE  1  WANS  FORWARD  AND  2  WANS  REVERSE  TRAIN  OF  LOADS 


XV  01 


OCLFCCT  IONS  I  INCH! 


Icon i 


Cannot-  Fleming  Cordory 
and  Carpenter,  Inc. 
Mamiiiuiw,  Pa. 


m-„rT  &<i  <7xPPfT  S/pO*/  Po^/so/ 

P/OJfcp  ~  C/xPx/fScS 


JV;  /i 


'  '-'J  -  -  ■■—  r  - -  — C  '  ~ AMMT  MO - or •MKCTI 

6-S-  /ft!** 3  £'*4  x  -D/fr-  ~  7?>c  f  /*/o  -Pb'y>-  ox 

PUTIS  IT,  _DAT*_  _ _ &AT1 

APp/OCn  /?*/  £  £  &  /A X>  /  //  C  a</  SPs/f/pX*  ~  3 6  f  P  Ss  .//«*•"»  /& 

J  .(f\)  /coo  S^JdXl  u,  ,p/  Asp  M/a/'*oy  fnX'cor  /*+*/- /S«o  f  -/£o- 

Sl>  9>s  P'  c  :  ~7~'A*»  - P /(■•  J '  P-  it  A*  s 

flo/ict  e  /?  : 

A 6  o'/  J  -P>asP'+*//  '  6.0  *2.0  X  30  X  'A 7  r  /3 

S /<  *>'>  '  g.o  X  6- o  /  30  x  •/}?  *  S3 

4,0  x  7*7,0  A  s  '/i->  e  7/ 


Co  1  *> y  tvn 


x'9 

//  xj< 

7 


<=v*^ 


'  *03+so)  y27  •  64 

*  4‘0  x /&, 0^76/3/1$  /zy  *  -4 9 


J 


6  -  2  *r  a  °7 


AJ>*  /  7 

A3&  s  a  u".  /  - 

X  6-0  *  *0  x  34  x  /i? 

^/rry^ 

■  /O  0  i  6.0  s 3<7  x  '/i-f 

rh 

*  4  0  tff-o  S3  6  X  '/1  -f  * 

00 

C0l”J  f  Uu.fi 

//  3 

’  n-V  X  J- J',*}  P Hr  3/)  /?  ?  ' 

jo4 

'  4  &  t/Oo  x(iTx3x)  /x-)  *_ 

7/ 

34  7 

\y 

pxer 

jf/prOl  ~ 

y  * -O  X  &  a  X  30  X  '/z7 

/33 

r-ty  T 

4.  O  /  X6  O  /  32  '  /z-y 

_74__ 

3  * 

209 

Rx>a)  /*tx*» 

-y  s 

aA* </  /  y  *0 »if  *,*//*  ?S0  ey  x  7 3 ^/cj  ■»  /67o'o>' 

2  *■  *  347  <y  x  7*y*/  e  Z<z>ezs 

jPir  r  -  2  of  y  x  /00^/oy  *  1  o3oo* 

jSHfaxa.  /*  on  : 

/\4*J  I  5  /9-o  X  y  SS  X  /2-7  •  7741 

A  4*/  7  •  /?  £>  X  27  X  7r  x  /*7  * {ZoO  <1 

p/  x  t  '70  0  1364,,*  *36  X  ‘/2-f  *  216  cy 

1  B1  -FSb 


Nil 


/  /  /. / '  y 

//><-,  ,  >  /  >+'’  o  •  ~~  m  /  (AJo  t Z  i <  /;or  //>  «  A’  7-c  £  ,  t  7 :-o  ’  ^  >  ' 


(>ot 3  &Cf  *7  <?'  A/*0.  0<y/<? y  e  *J?e&00. 

5^/ '  tsTS7S  '*  <*'  /sj  --  ZO?3& 

•  22-00  *y  *  /■}-<>*/  <•?  e  &3&&<o 

roi.  s/r.  5/-/'  S7'  7oo  *0,6'  /U  *  37/  <?0  6' 

■f  (0^0  Ti'sce//^,  •«-*.>>  e  3!$' f 6  'T 

2?  ■*  *  C  /S',  too- 


GX-F57 


MIS 


Jr  o/^ 


i 

X 

j 


*  *•  »  -X 

4  *  -•  “3  *  *4  *5 

3  ••  J  u  *3  2  « 

jc  -1  1  ~  ~  — 

w  -*  -2 

2  5:1  ?*52  5 

5*  t  ■<  * 

«  -U  X  •  iJ 
-1  •+  N  jy  j  i 

*r***a<« 

•«  *  o  <  —  *■ 

J4 JJJ  ^ 

i n j« t j* 

-j  -4  -«  3  * 

«  3  « 


v  ^  ^  v  * 

u<n  ••  • 
-•  *1  j  c  uf  i»  * 

X  *  «  *  ■•Jl 

-*  w  3  ^  3 


»-*«**•*  □ 
4J  I  3<-^**>S 

a  -  ijj5»-». 

^  3  3  y 1 < 

1*2  i^-si 

Uz  5f3H| 

}  «  «  3  J  \  ^ 

3  X  J  *•&  .** 
£  3  a  \A  <j%  •*  3 

*  t  <  *  ^  o  3 

^  X  X 

s  *  *  <  h.  a  ■ 

-SlSItfS** 
iS* ^5 «53 

sriiizu 


a 

x 

x 


NU.  Lh  I  HACK  j  «  1 

JltlMU  riu,d  lU..  dttlOOe  to  the LiUmjit  IMaCK 


UbliMLk  fr-Kur»  L  •  bKlUwt  lu  IhL  Lit*  irti.  .  1  fttAH  - 


live  LUAO  rUS  ttts  utltHHIlitU  AS  I-UILIjAS 


UPmaaO  tEM  ylt*K  (Klf>  FOSI  It  Vc 


LIV£  LOAD  IW»I  4J..  -  t-Vi.lt  i  r.>A-S  A.«  •  <<rVi.N.'.<  l.wlrt 


VaUkJC£“MWMlU  V ALU L  IN  CUNuUAUlm  «UH 


Gannett  Fleming  Corodry 
and  Carpenter.  Inc. 
Hamiuuh.  Pa. 


wl>,irT  9  /~/otsc/  f*o 

fit  fij  r  -  @  <,  "  <  >  <3  A  <  ~Q~  mm  no _ or _ Mm 

rM  tJ  .  S  .  dr*"'/  i  *>'?•  O  f  £?/  f/  ■ 

\7  3  T  MT»  4  /  ?&  CN1CKKB  »»  »*" 


.rika  NO.. 

_«HKKT I 


// •  fit,''.  /f  (/  /-  r  &  hix>,//&0<A  ~  P  O  1  /  p* 5  fi'/r>’a  /(? 

ifi 1 1  t<  ,  X  A  /  e-  /,* ,  «<j  tf  jr'ns  sc<xc  (**,•*•  /• 


\)  (C) 


/  <•  *  u 


/Zfi/?Q 


S  <x  b  ^  /*< 

/ c  •  <■  :  J?e  <■  tX 

— -  ■  ^ 

~ /&  Cr  /  /'  </< A 

(J  o  n  <? 

Abo-- 

A  * 

/  jfi  a  <r  4  // 

=  //<y  /  2.  ^  x  So  x  fiz7 

*</ 

S  ■ 

■  Jj.o  x  6-0  /  3  <2  /'A/’ 

- 

jTS 

^  £  X  x  3  2  x  ^7 

7 

7/ 

UV  t  ‘■  i  Jjt  i 

^  o  //  sA- 

r  t 

/5 a7  /  .?•  ^ . ,  X  A"  ***)*/?  7 

4-0  1  A Q  Oav<  (I**/*)*  /*) 

£ 

* 

4t 

* 

JSO  *7 

A  6d 

?  <6  a/ifusoll 

r  //,0  Vl  o  X  3  o  X  l/z  7 

r 

Z4 

sS  Ar»7 

*  /Ay  /  &,. o  /  3  6  *  '£; 

r 

6  ^ 

r¥1 

'  V-o  //sT-^j  x  3  2.  *  ‘h'j 

* 

7/ 

H>  /  ''J 

M  .-7  //  ' 

c  X  3*  f  (3  O  X  z  7 

^ 

/-?/ 

-  4.  O  *  i0-OA„i  Cl  (o  f  37)  <'/*-) 

£ 

7 

ZJ 

P 

370  c7 

pjer 

6  /  </->o 

’  /£■£>/  SXo  /  /Z  {  '/z  7 

3iT 

*  4  •  0  X!2.o  /  //  X  A  7 

Z3~ 

2  *  <7,0 


fifth  Cot  xe ,,  i  r*> 

/. 

F 

* 

A  Ac/.  / 

= 

/  ?S*/cy  *  /3  7^0  * 

A  6  *  /  ■  ^ 

r 

37  0  CJ 

/  ?s  *  /  e  1  •  zz  /ifo-* 

A 

7 

Go  *7 

/  /<7<7  ^/k;/  r  <hoo<?tr 

P y  e  a  l  <?  / rO>xj 

Abet.  / 

i 

3S.u  / 

zv.c.-/  v  207/77-  sfo 

/]  6  e  t  ■  2 

3  3  0* 

27  *«)  y  3tr  x  ‘/if  J  /  O  ifO 

f)t  -  7 

'• 

6,0  *!(>'»  /  !&  x/z7  -  /<?a  cy 

bl-FG9 

Oannktt  Fleming  Corddry 
and  Carpenter.  Inc. 


r'/oo  cA  'j*  /'o  I 


-.J1'  f  7^  ^  <V  HO _ OF _ 

roo  US-  /\  >  >-<y  IX  '>  ys  •  -P'3? ~  j/a  f//  /o  ‘"“'X  ../  /‘‘’I'' 

COMHJWB  OY  ^  f  '  OATO  &  ^  CumatwB  my  _  P*T» 


// &•  /oca  /fc/  £>  £  S  ///>  /  /foo  </  //s)  Cj  /  >  —  </o  5  S  /~"S 

\J  (c)  T'luo  ^yjatc  // /  /  '/ (?  u>  > / />  U/* /,>r  /'**•’'*  o ci  e  />  /)'-'•  /  J/o  -12  J 

j>  j-**'  .5  //a  ■-'  /<.■/.’  -  C>  £<=-  h.  ///j  / €>  Cj"  <  '  c/A 


£  I  in y  /*>  ~f?»  C  K  ~  /I  O  /  / 5  J  //(/  *>  J  *  J^O  / !r>  ,  *  y\  ■/$  1  (.■  t  <? 

Oja  /A  us  a  y 


=-  244  /e 
*  Z44  tC 


f»/>  // r a  / *  c/  'S/ficc/vto  / S  /-*  /  z 

=•  2t.z  o  “//£  X  /22  ‘sz  /  Z.  ^  Jl?ezr6* 

Z&  L  Z'tt  f/**3  *  /£>?■&  *//*  X  3  t  *4  /&  *2  -  93/4? 

Zt?/2*4  '  243./  *//f  x  /,&  /  Z  /  2.  -’ 

46  <3  z  jc  *6  X-f,^cr//,7  y^/  x'  J>4  x  &  XZ  *  ^  36*r 

2  *r<  6'jc  '/it*  /',«/■  «•  /t-zy/r  X  /a  /  ?  /  i  /  2  *  £ /6  < 

/i/I  I  5  <*  Xv„  „  t  $/ I  4/+r>  •*  1  (J2  SJ'  ~  ?  c  '  3 1>' 2.  7  7' 

2  a  3 e  x  f  00  ^ 


So  f»  F»>  o  /  )  "  ffocK  ?  (A,<*  / //os*  *j  t,o!  tro- /  <M  <  f  (  s  /  i.'’o</ Xorn.Ja  / /SO* 


C  O  rtf  /  e  Je  -  6-3  0  c?  <r  * / 6  O.oo/fy  -  /03(3oc). 

f]e,  ,  ■  f>  ;  /-/  *  SZ  *00  u  e  *0'  4o/cy  *  22/  &OCJ. 

s?,*c/  H  O  O  Cy  c*  */*’  0<//<zy  *  2230  0. 

3a  l  -  x//,  5/^  A  3  8?/  f  00  UX  Vx  <///  -•  2  5/  <97 * 

I/O  y<)  *'>-$<-*■  //nr.  “go  5  *  X?  O  7  Z-5>- 

£  **$47,?  OO 


B1 -F70 


•119 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
HANRissuna.  Pa. 


•usjacr.  Spur  hi  <  *  fir,  4ft _  _ n  UB  MO - 

- - - — - — -  MO - 

n*.  Cr£  _ Flood _ Catldro/  PrOj/Sj^t _ 

COMMUTED  »Y _ W'/4.  n.1.  //  ~  /  4"  7 S  CHECKED  »»  m.  ff '  ££  ~7 


C  03  d  of  hoock  3.5  U hH  le  /IdJeJ  A> 

dtlt  Cost  of  *  7’4l)  900  .  //jM  oci  Gr  k  f  J  out  H.  Ms  „,// 

J>C  cosds  /f/-y  hat  kraik  fo  dii  e  rpurha-t 

ca -7  die  taka  if. 

Sp*''  />*  €  • 

3SVL.F.  Track  $  *Jo)dF  ~  *  Z4,  Soo 

2.  71 /rnovks  @  *  3f,0 c?o  £■**.  *  70,00  0 

/,&S0  C. /  Fnha*kmt«d  £>  '*b.Oofc.i,  '  n,foo 
1,000  IF  Talk  4Jj.  &  *(B/L P  a  /gOoO 
Ff*e%  //**  • 

br,J^&  ^sc  7,  e?&  o 

/l1*i*li*e  pr*ck.)  e  to,  Oo  o 

To  A/  ~  /  4-  S f  (p  o  o 

/  o  /«*/  Ck>sk  -  ^^7  ^OO  4  / 4S,  (poo 

-  S?J/  Soo  }  Use  'f  5 7S,  OOP 


••19 


6 /-  ^  70  a 


DISTANCE  FROM  t.L.  BAIOCE  TO  THE  LEFTMOST  BEAM  -  E.OOOO  FT 


DIAPHRAGM  SP  AC  INUS 


FRUSAAH  HAS  cSIAbl  1SHED  THE  STAN  SEGMENTS  AS  FOLLUHS 


b£EN  Ot1fcftMIn£U  AS  FGLLCfcS 


Live  LOAD  IrtVESI  1CATI0N  -  CYCLE  1  MEANS  FORMARO  ANU  2  MEANS  REVERSE  TRAIN  UF  LOADS 


"1  r~" 


I  JCd)B 


j  ^  |  M  *****  •*■**•*  *4 -4  |  |  j  |  |P*  v* 

32223533332333223^233333233325  223^533235^3333  23322 

3  3  0  qio  9000  oio  QooooooaooaoaooooooQoooooooaaooooooooaoo  o 

-*  <4  •*  -*  w  J  «i  J|J  JJJJ  -i-i  w  -J  -<  -r-J  w  .J  w  J  j  ^  J  -J-J  .4  -J-*  W  ^ 

!  :  I  ;  >  1  ■  '  i  ■  !  1 

•‘•j-*  —’•4"*  —  *  *4  •*  —  «m  m  N;>M  «*  *4>«4  •«  m  ^  N  N«<  N  M  N  nt  N  N  (N  NN  N  NM  N  m  N  N  NN  N  NN  N  Ni 

ttl  tl#  til  lU'iM  111  |tf  IMIUlMIM'iiWlWlU'JllilU/UllU  'Ul  UfUlffU/iMU/UilMli/WItfliflUiU  Mf  IM  ttl  ttl  tU  ItfUfUfUlUKWINU  IMMI 

dddddddddddddddddddddddddddddddddddddddddddddddddddd 

55B55555a65a5SS5CQ555S.5555S855S355S55a5S535555S55a5S 


;  oj  »<j  «*  «* «»»  sj  **  *|*  «» *|»  «♦«!-•  i* 

*  -«  **•*  *4  *4f4  -»  m4;*4  •+  *'m4  *4  m4  M  *4  *4*4  •+  *4  ,4^4  *4  *4*4  *4  «*M  -*  -*p  *4  -*U  m  M| 


«M  ««««««  <44  «« 

I  ;  ! 


BL-fTB 


..  J _ H. 


IIENCE  THE  OESIGNEA  IS  UtGED  TO  EXAHDC  AIL  THE  POINTS  EVEN  IF  THE  STRUCTUAE  IS  SVNNETA ICAL 


I  KIP)  PUR  SPAM  MO.  I  CL  IMPACT  VALUE  •  35.56  PERCENT 


DEL  FECI  IONS  I  INCHI 


- — * - y- 

u  Jt  5  /*“  •  ~  7r/>''*  P/a//3  4F>*  </^*/ 

Con?'1*  dr  : 


Us  t*4 


£>0t  /  ., 

//-'£■»  Xi-OXPQ  *r /z7 

■ar  Y 

s/t\>; 

'  /Co-O  /  7  *>a  y  *70  /  J'z  7 

* 

f'j 

-  </■  0  /  /^‘O  X?2  X  '/?-? 

-  4  7 

-  3/erts 

3  /£  O0 *  Pi  >  Ji'y 

- 

riy 

•  4<  0  *  /e>  04^/  *  /n 

- 

^  *  3"^  */ 

0  a  *  /- .-, 

,//  *60  *2  0  /  Zi.  *  /z  7 

'  /<? 

*  '4  °  /?-0*7  /ZL  *  /P7 

SO 

Ftj 

•  4-0  /  /3"  0  7  24  /  /?  ■? 

?  .<3 

tc»  t  m  m  **0 


//  *  ^5"  / fists\ 


40/ 


/W 


Ft f  *4-  OX  jo -aa„y/  Z/Z  X  /i  7 

*  F64 

F  *  S70  CJ 

s/et~t  '  /( ■  0  <  tf.o  X  30  X  Zz  -7 

*  /<?£ 

ppej  *  4,0  S/J’oxJz  *  Zz~?  - 

_I _ 74 

4  +  S/*r  Cy 

■s  /, 

&J>tS  / ■  /  £  **>•  "J  UP  /! * 
hU  u  4  Z  f  u  n-o  us*  //  * 

p/e/ 


37(4 75 

4  2  7  so 


,.  J* 


‘7 


£7<»<  vc,/rv\n  , 

AiJ  /  -  //•  *  *&*'**,  u  "/Q  -  * 

l)h»J  L  *  i9-o  f  rt.z**)  O  *  i3 *' *  '/i?  *zzoof/ 

P/er  -  /?•  o  /  4,  ,0  s  36  /  '/z7  *"  *7 

B1-F33 


MIS 


73- 7? 


/  v  *  ,  <?  : 


7^/lJ  ft/#  J A  /(  77 


-6 /p  //  aett  —hit>  &,  /  P  6  ^  /)  *  / Cj  '  A  />?  ^  •*  /  5  ^  ^  /c7 


///  <*  ^ 


Z>7*+^ 


**  AoY&O 


TotJ/tan  /  <J  S  J f  •,  <"  X^!<  /  o  /  2>  /e *•  /  * 

6?  7  /j  <  '  J  -  /C  3  h//A  •*'  /r-T  //  rc 

-2V  X  /A  //^  '  "7.3*/*  a  /  /f*  4  f  zil*  336?? 
34  /  I  S  f/o^r=/S3.0M/ir/37  A  2  /  Z  a  *  43Z3& 

v3&  /  2*6-  /'/<*>,/**..■  '  i’S'S  ///-  <  /&'/  3~  /  Z  e  3"0  40  6 

u*3o  v  iz’i  3/n^pJ'-'i  ';.  '/*// a  /  74  /  7  /  Z  *  37706 

X>"-  Xv  -  -  ,  y*.  f*//rj?*6 yr)  :  J  /  /0  *  z  *  3060 

Va ! *  i/.*.  '  •  A  ■  <'  o'^'c .  /V /  '  Z'l3.(/f(r )?' A  $  *  Z  ~  2  3/2 

s/.oy’fi'  y.O*/z'  *74''  3  /  Z  *  30  40 


*  ,  •  5  .  ’ 


'  T. 


/•  /<  //  '  -  > 


« ^ 


7. 


^  #3/ 


33  ?  70  0 


2/ 


‘  6/  **/  ^ 


7,  Cf-  k,  f  *■•  *•  /f ./  <!y  7)  0 


/,^/..C'  /of  T‘o  1  /  Tar* 


V 


Ton'/e  A  -'  // V  <?  s  /to.oo  fCy  c  *336460, 

$/"  ! '  /02 72&  '6  3'  <  O.  4  t)  /  /6  £  40>34C>. 

3/1 « (7  £/?**  *  4^*70  Cy  (  '  /  ry  ’  <^><£  77'CJ. 

f*j>-  6~/ruJ .  3/'.  /  r  Z2  ^700  u>+  *6,Z  4/  /y>  '  J  4  f  ?&  4~. 

? /O y  7 ''S  ’r ,/ u ,<  ~o  *  d  4 Z*  3  7 


^  '  -£yyLZJLiy 


-  /<ro  <r 

~  /jra  a  a 


at //£•*> 


B1-FS4 


f  HIS  PHUOPAH  IAS  OtVCCOPEO  S»  OP  If  Hurt*  Ibc.  UftHi*  A  GPAM  F*U’H  f  «t  UrilU 
UCPtKIHCHr  Ilf  IHA'tjt‘J-1  JA  J1JJI  A.-KO  I  He  f  lOtllAl  HlC.ril.4r  CSWIJIIIH!  lull.  I  III 
iTANOAHu  SPtUf  luAI  10.1  OF  I  hi.  AHtblCAN  K  A 1  L  kA  V  A.jUClAllu..  IWJ.  *»S  JStu 
AS  IHE  445  IS  *uA  rut  AHALfili  4  HO  OcilZb  i4C.PI  *5  II.  THE  HOC  JriEHl  *1  I.JM 

UJE  C4a i  HAS  b till  tXEAC  1 5.0  lo  CHECK  AHH  JA  CANOE  IHfc  KiSULIi  Of  IHlS  PROoRAri 


distance  trim  l.l.  uxicct  io  nic  iefthosi  »lan  =  j.2soo  ft 


UlifMflLL  IS  I  AUH  tHc  ItH  *Upf  OKI  (it  IMS.  SIM**  Tl)  IHt  SloWLkI 
t-y  ANO  HI  «  0.  FOK  A— 36  SThcL 
S  IS  Tin  SOCIION  MoJOLOS  IK  IIA.lt  COUEJ  OUT 


-  * 


J(J)  H> 


O  ?5  fl*  fN  f\J 

•  O  •  *  9  • 

N  O  «<  ©  T3  *- 

im  •  •  •  o  o  • 

ao  o  ©  m  *s 


"J  ©  <n  *  o» 

„  »o  t  i  «  ^ 

O  ^  ©  ah  -0  O  * 

©  «0N30'??0 

o  <N  <■*  •  «  •  x\  n 

©  -a  *n  o  o  ^  *1* 

•  *n  m 


©  o  '^n  -o 

>  •  o  «  •  • 

r  ixo-  ©  o  © 

.  oo«©oa«>- 

»■*(•>  •  -r  ■  •  ©  q 

»  ®  3  0 

*  -•  © 

I  Q 


•  —  *?«<!> 

-3* t<5522- 

~  -J  D  -U  'U  i.  i,  3 
•  jiDWI  •  < 

J  *-  *•  O  *  t-  3 

!*Z2t*<QQw 
uj  J<xg3kt9 
:  *  *  »-  ©  u.  ub  3 
CO I | < 
L  *U  Ui  m  IU  h  Of 

1  t/l  t/J  O  «  U.  4m  iA  -A  © 


51-  F3& 


NOTE  -  IUAUINO  kill  6fc  nivtl  Stu  bv  IllE  Pr.l^KAH  FOn  THE  ANALYSIS 


SI  CM  CUMVtrUIUN  -  SACCINb  tiEMCIMG  MUMIM  IKIP-HI  fOSIIIVE 


SCVJ/o 


i 

i 


3 

3 


c 


3 

a. 

a 


z 

-t 

J  * 


o 

o 

^  a  o 

•  •  f 

o  o  o 

M  If  N 


UI  o  o  o  qc 

1 ...  I 


4 

J 


a 

3 


a  a 
o  o 
o  c 

*S  N.^  ® 

3 

3  0  0 

o  o  o  * 
Q  O  O 
l«  *  , 

«  •  tO 

-o  -o  <o  a 
a 

>C  X  X 


o 

< 


-  <5 

•—  a  ® 

•  iA 

-J  J  3  D 

-•-13  3 
<  <  -J  -I 


5 

£ 

3 


a* 

>£ 


n 

o 

e* 

.A 

3 

« 


oi 


<  a. 

*• 

a  * 


<y 

>0 

o 


5 

4. 


_  bL-F?0 


A 


LUt  Ll-AJ  IMItSlloATIlIN  -  ttl.lt  t  HtAt.i  MV..ARO  AN, l  i  HtAMS  Kll/L..St  TkAI.4  uF  L«A.)i 


JHJli 


o 

o  •  o 

•  o  J 

O  — '  o 


a  ©  o 
ode? 


x  o  a 

z  -l 

OC  4 

O  *-  O 

X  A  3 


o  o  o 

t  t  I 

s§  § 

o  o  o 
■c  a  o 
m  A  M 


o  o  o 

•  •  • 

o  o  o 

O  O  3 

o  ◦  o 

3  •  |  o 

m  n  m 


-1 

—  M 

M 

> 

X 

M 

X 

3 

X  1 

M  X 

X 

a  x 

z 

<7- 

o  o 

3 

•to 

> 

3  Z 

•3 

r* 

a 

•to 

•to 

3 

9> 

•to 

a 

•  •  . 

• 

• 

• 

Z 

X 

A 

X  n. 

• 

t 

• 

• 

• 

• 

• 

• 

o 

3  O 

o 

r» 

3 

3 

*- 

O 

o 

•N 

r» 

OJ 

n 

T. 

O  O 

O  ■ 

9 * 

3 

A 

X 

3 

o  -. 

* 

•r 

•> 

3 

q 

O  O 

o 

‘A 

0 

A 

-J  • 

o 

m 

»n 

0* 

-3 

3  a 

o 

3 

Z 

X 

X 

V  to. 

m  u. 

•to 

3 

m  a  i 

n* 

•to 

M 

X 

'3 

JC 

<  £ 

3 

X 

• 

1 

►— 

a 

5 

X 

>  J 

O 

A 

ha 

X 

a  X 

_) 

3  0  | 

o 

A 

Z 

Z 

u 

3  X 

0 

in  • 

o 

<3 

•to 

3 

n 

3 

A 

1  •  t 

• 

• 

• 

< 

X 

3  ' 

z 

• 

•  -* 

• 

• 

• 

• 

• 

• 

• 

3 

3  3  | 

o  ■ 

3 

A 

X 

X 

X 

2  j 

J* 

M  to. 

■to 

o 

A  « 

• 

0* 

3 

a 

3 

> 

3 

z 

;  o  o  ! 

a 

O 

91 

z 

-> 

2  ** 

3  3* 

m 

•to 

O 

m 

nj 

•to 

3 

3  3  , 

o 

to 

X 

A 

• 

3 

-J 

+ 

n 

3 

!«• 

3 

n* 

3 

A 

3 

• 

u 

• 

A 

U  W 

o 

<n  x 

tn 

,  m  a 

nj  - 

*• 

Z 

X 

♦ 

—  3 

x 

j 

X  • 

3 

< 

i 

1 

. 

il 

Z  3 

M 

!  i 

Z 

-— 

. 

10  3  ; 

3  ' 

A 

a 

— 

•x  1 

A  5 

z 

a 

«-•  • 

n 

tor 

in 

n 

•to 

3 

A 

•  •  ] 

• 

• 

4 

3 

3 

• 

•  >4 

• 

• 

• 

i 

• 

• 

• 

O 

i  o  o  ; 

O 

O' 

rto 

"o  > 

Z 

a 

-J 

—  X 

* 

o 

m  — 

» 

m 

V 

«) 

m 

in 

■to 

z 

»  Q  o  | 

O  1 

A 

A 

< 

X 

z  : 

a 

m  * 

m 

■r 

in 

M 

m 

3 

«n 

1  O  «  | 

o 

A 

4c 

u 

X 

> 

£  * 

X 

nO 

3 

3 

> 

3 

n* 

1  3  »  ! 

O  1 

A 

A 

*5  o 

A 

Z 

>  1 

«» 

35 

5 

■to 

n»  a  , 

Af 

•to 

Z 

a 

3 

> 

X  ■ 

3 

. 

X 

3 

A 

*. 

>  xi 

X 

*• 

> 

»- 

**. 

_  -i 

-> 

> 

>03  ' 

O 

* 

nl 

3 

z  , 

h 

r  < 

2 

3 

«|to  i 

3 

lto> 

3 

m 

3 

n 

(J 

.  t  •  | 

• 

• 

J 

A 

■to 

— 

3  3 

3 

• 

t  •* 

• 

• 

• 

• 

• 

• 

O  O  [ 

o 

3 

a 

■to 

3 

T 

0 

3 

fM  >— 

* 

3 

a 

o 

3* 

3 

z 

3  O 

3 

3 

z 

X 

X 

■•  Z 

X 

-to  *• 

* 

-to 

M 

m 

nto 

•to 

3 

O  O 

3 

r* 

3 

3 

3 

-to 

3  — 

X 

•n 

<n 

3 

*•• 

3 

*»• 

o  a 

O 

A 

3 

3 

y 

i2 

-1 

*n  x 

»n 

a  n  j 

N 

-to 

A 

A 

a 

X 

5  1 

A  • 

-1 

1 

. 

X 

1 

X 

X 

mJ  1 

3  Z 

Jt 

O  o  , 

© 

•to 

N 

X 

X 

X  1 

•i 

X  — 

r*\ 

<0  « 

-r 

-to 

•to 

a 

O 

•to 

a 

• 

• 

• 

X 

— 

3 

■u  3 

X 

• 

#  “4 

• 

• 

• 

« 

• 

• 

• 

o 

O  O  1 

O 

o 

3 

3 

•to 

—  n ( 

x 

3 

in  » 

y 

IM 

3 

0» 

*v 

A 

z 

3  O 

o 

r- 

•J 

JJ 

J 

>  *- 

— . 

a 

« 

•r 

r» 

3 

•to 

3 

3 

O  O 

o 

A 

3 

X 

2 

” 

3 

0* 

»n 

3 

3  a 

o 

3 

*M 

A 

X 

5 

-  3 

3 

-n 

«# 

3  A 

ni 

-to 

Z 

*- 

X 

z 

-t 

w  A 

il 

* 

X 

<* 

o  o 

o 

3 

A 

3 

* 

X 

a 

3 

X 

X 

3 

■M 

TO  • 

3 

•3* 

ni 

m 

3 

*  3 

c5 

J 

A 

■to  3 

A 

•T  u. 

« 

•  -4 

• 

• 

• 

• 

• 

• 

3 

3  3 

A 

A 

r- 

A 

3 

•n  — 

<N 

m 

3 

3« 

m 

*n 

Z 

O  O 

o 

-to 

X 

3m. 

3  « 

2 

H 

m 

•to 

■to 

A 

o  o 

3 

3 

y 

oc 

O 

*  z  z 

♦ 

o 

3 

3 

3  a 

O 

m 

n 

r» 

J 

i.  Z  31  W 

-  -2 
Z  —  3 

£*.*£ 
*•  ■**  X  X 
"»  —  X  % 
■/»  3  >  H 
j  ^  -y  t 
q.  x  a  x 


o  o  o  o 
•  •  •  • 
0  0  0  3 


0  3  3 

•  *  • 

3  0  3 

3  0  3 

3  3  3 

3  3  O 

m  *  ni 


5 

sU  ^ 

9 


3  h.  3 

U)  4  U  < 

•  3  3  3  A  a)  a 

5  J  *  J  *  35 

ui  m  a  p.  **  x 

Z  ->  <3  -  > 

2  **  -j  ►*  <  3 

X  -i  x  3  X  3 


x  a  Z  -• 
-•  —  x  x  a  — 

<n  a  3  1  u. 
a-  a.  3  a  Z  I 

X  *  A  O  X 

U  i  i  5  x  —  — 

UJ  X  i£  A  * 

*•  >  ■>  -i  *-  ^  — 

A  x  X  3  a  3 


Bl-F« 


null  -  PxSiTIlkl  of  TRAIN  NHlCM  UcLUi  MAXIMUM  MAI (it  IS  1M0/C<frl>  «y  4AL  fc  POSITION.  FOR  fcXAMPtc  * 
41jll.il  MtANj  t-uHMKu  I<A1N.  1 J  Trt  AALt  UK  > PA.i  J  4l  IIH  PulNI.  AREHa  •  STANDS  FUA 
MtVtkStu  IMA  IN. 

r  A  X  /A  I N  VALIA.  IS  IflA  T  MUCH  hllL  PRl-JJffc  MAX/ Mill  MALUt  IN  UlHHlNAl  UN  »ITh  OEAJ  1-liAO. 


Ik 


-J  9 

&.  a 

X  u. 


X  ^ 

ui  a 


o 

< 

a 


i  <  * 
3  *  i 


<*  Z  Z 


3  “5 

l  "•  Q  ** 

3  9*^2  Z 

■  •*»  *  X  X 

•  —  «J  X  *- 

1  *>  >  X  3 

^  -*uJ  X  9 

L  -fe  9  X  vt 


N  - 
3  f 
■M 


-4 

3* 


M 

X 


a 


3 1 
x  • 

3  ! 


“3 


*  t  * 

■*  Q  *- 

<  a 


9  9 

0  *• 

Q 

a.  v/l 

< 

W 

a 

•  9 

| 

z  • 

s 

.x 

t— 

—  x 

*• 

M  «- 
—  U. 

X 

A  ai 

z 

O  9 

3 

a.  x 

►- 

UJ 

X 

-j  • 

z 

i 

X  >— 

1 

<  X 

9 

| 

I 

>.  3 

i 

•3  a. 

a  3! 

z 

OJ  H- 
N» 

*• 

< 

>-i 

0  1- 

3 

■ 

—  <t 

3 

X 

i 

2  m 

> 

“  3 

z 

, 

| 

•• 

• 

-  a. 

X 

X 

1 

3  x 

X 

3 

-1  -1 

X 

i 

>  ui 

■u 

«J 

J 

X  X 

3 

O 

-  r 

9 

X  t~ 

fl. 

J  »x 

t  -i 

-1 

-J 

✓)  • 

2  2 
-J  ^ 

X 

V- 

-u  < 

X 

Z 

—  9 
>  H- 

-» 

i 

7* 

k- 

9  • 

O 

'  * 

fM 

T  O 

2 

3 

•  *X 

• 

• 

• 

< 

x 


cr 

i 

o 


& 

o 


u 

X 

9 

X 


9 

*> 


9 

5 


t* 

UJ 

3 


^<0^  ** 


B1-F94 


: -*■— Vr  1 


OELfkCII^S  I  I..UO 


JC4)  zc 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
HAMirauM.  pa. 


P*/**  P  £AcJ  Oort/'o^ 

P rp  J  P  <r  /  -  O  / A  £  *■■  <P  O  7 « 


COMNTIO  »r 


3.  A  fn'y  fry/  JP'5/'  -  AA  A  ■  g/~ ^»/ 

v/^  n ’ZHEUk 


.6HKMO  IV. 


/>V  a  /*<A  &  t  O  fj  #,  Ao  <f  </  by/ixt/yif  Per/ 

JT  /Zo  o  Sfic/fP  U'Q  A *  £~n  'Oas  /-'"A  ~  73  ~72cc/y 

S^/>s/**c'-/v  fe  '  ~  P**  K  pA/'  £,/</*'  —  w /s> ,  c (e/A^ 

Co/iff  ’ 

/£<;/■  /  z  S.  0/2.0/  /Z  *  J/z  7  *  4 

/  _  .  ^  ^  .  /L 


s/'>^  •  /So  /z  x  '^7  •  /?£ 

fly  •  4  •  o  //Xu  X  /lJ  /  /*?  -  3  / 


L O  1 

*,„//  j/rt^y  '  /^P,vy  X  4‘^usy 

PJj  '  4?  •£»  /  /O  tJ.y 

y  PJ  /  A?  ' 

/  ^ '  y??L 

Z3? 

/4/  _ 

£.  ' 

4*7  *? 

AOl 

2  ~  Co  <«o/l  *  S'O  *  i.O  /  H 

/  A -7 

/S-o^y  *  14  /  A~> 
ftp  *  4.  o  //>"«*  /  jo  ?  '/z? 

oc 

3  £> 

UP  /  « 

„  4  /  /  •  /£0  f.  4-  *>0.j 

/  //?  X  '/2  7  ' 

703 

f  /]  >  4  o  x  /O  O 

///-?*  A?  r 

/  73 

^  ' 

S4&  c) 

p)  e  2 

~  ~  /4rO  /  S'O  A 

/J  X  /z7  ' 

34T 

F  J.  cy  *  21. 0  /  /y.o  / 

14  /  'A  7 

-  z  * 

4 

x  &  0  cy 

d  e /«  /t/fs  >,  -1.  -  /<* 

fU>ut.  I  -  4*7  c ?  *  p**Aj 


sAz7ir 


/)  4  u  /  •  ?  *  S4S  *j  /  px*/*?  ~  4//c>0 


/  '/  ^  f 


6>Oc';  3  /OO  *  /<T /  s  &0OO 


to/  O  <k  Is  0  *  /  O  t/l  i 

Ab~//  - 

30-0  *24.*  m 

/  jt r  */z?  * 

/coo  cy 

fib^t-2  - 

3  7  •  cJ  X  2  0  fa  cn  V] 

9‘*f  <  /co 

/  73  /  '/z? 

ZO  aOCP 

P /  or 

*  1&  /  fi?  * 

/OO  cpp 

Hit 

■J(d)P 


•u.j.rr  £>'  9  /  /oOcf  Potf  /o  / 

Gannett  Flem.ng  Corddry  pff~f/f/  -  &4>om 

and  Carpenter.  Inc.  '~~t~  a  r-  SZP  s-  7 


and  Carpenter.  Inc. 

HARRIMURa.  Pa. 


sheet  no - or _ sheets 


COMPUTED  BY 


£r  c-*  C  /'*/<?-  ‘“'/J  £>/.<• 

IT _ A/. /  n.T.  A  A  ^  ^  pat...  .1  "... 


fa  /<£>£<?  /^s  /  $  d  £  /jjj 4^  is  >  /)  <Z  -  /'#  s  /  £  r 

J  <<i)  /  **-  &  ta  A$  /  '  /)  &  u> '  //  llstl  A  *  •*y  jftt//  c  £ mt.->  /  -7A  vjc/tfA 


S'  a 


/f  is  r  j  is  /  (*  /  J/?<?c  K  P/a  J *  (f  //  cA?  -  A*  ,n  Pa/)  //  ■ 

’'  l/p  ft  Or  A  -  J>  / Pi  /n  *.■  T  (-  / e  •* 


IS.A  &  /  J(  t 


/so  /  r 
/  SO  *  A 


ffr  J)  /  j  s’,,  / <  7  ^//  ur  /.  *  /  C/<r*  // 

S 4-  /  U  *><  <4  -  /3S.  f/<  x  7^ >  z  /  Z-  *■  4  /  /'*-> 

Jo/  jpcf/^y  -.  PI.  i?//r  /  /?  X  3  /  Z  *  fZ'i/S 

30  /  ZYf/a.y  ^  267.8'/*  /  JP  /  4  /  Z  c  79  9 

76/32*1  S/.p/r  *  3  £>  *  6  Z  Z  a  4  Z'Z 

3  P /  t  *  ‘/i  /.  /f.  f  /0 -2  */*  *  /s  X  S  X  z  X  z.  *•  4  ?is(P 

/.'IZC.  -  j£  £  /,  f t.  1  ^  £ ' J  1  e  7-  £  *  /  &  7  4 / 

<  z  J o 0300 


_  n  °  ’  J 


-  j7 &  s  *i  /  / 7 u 


Ay  n  ;:  P  tt>  •‘•/sc/'i  PI.  ’ci  7  /  2*3  CtA 


Co  r>  <*r*  -  //  4  S  7  r*  r/6C>,  at.sy/ey  *  /  70  /#  o  . 

//  ,.f  f  $  /*•  A  ft  /  ?  7-5  ^  *  *  0  4 7> / /P  •  3  z ,  S  SO. 

■/>••(  /.  Cya*:.  *  ■-  </*..£, ‘v/sy  e  S4y  t>oo. 

fb  3  ft*.  / $/**! *2o°3£>o  S  *4  os///  •-  /30J9S. 


Pvt,  j/,~. / 6f~! rZoo3oo  /  *0.  cs///  •-  /30J9S-. 

/  /O /  ft  1 3  7; 3  //a  »  **•?  o  *5  e  3S  7 S  ’/f . 

^  * 4 ILPlIIP 


Bl-  F?7 


•its 


Gannett  Fleming  Coroory 
and  Carpenter.  Inc. 
HAMiiMuiia.  pa. 


SrAie 


CsteJ.  F~/oal  Conim/  Pr^ei 

COMPUTED  OT  ^  ***/ _ B*f  ^  t  ^  "78  meMa 


T 


m. 


FF 


.MTS 


J/-ZO-78 


CTt?j/  o  ^  /rucA  rzy 

t<  (Jc/tJ  Htc  (Vos/  o  /°  *  4l$f  9oo.  A  3 s  <tC(*Se<l 

9L  Hus  *~V/  li  Cc>s/s  /vr  drai/ 


h*  t  “Track  O.  s'  u/ifl  k* 


So 


foe 


Sps. 


's'  hi  C  C&*> 


she  m  fo  ir. 


F*tJ"y 


p^s/t*  t  : 

fos  c.y,  e  * /oofc.1,  -  *  990 

S3  //=■  T7-*U  AJj.  &  /8.0o)lH  *  99  0 

Vi  4,*,  //*>£  : 


/I *>*>/<*  e  brtJfC  CtLv/  f  iSfii 

/r*<  £f  (Vi  C 


S~o  O 

/,0€>o 


-To/»f  *3  480 


Vo  A/  Cos/  =  ,  <7qo  -h  2  4  &0 

*  At  ?,  2&o  ,  Us*  4z 2 1 OQQ 


81-  F17<X 


LONClT'JiilMAi.  MLHOIK  li  A  ulhCLH 


r& 


■•••••>  M.*  1  •  • 


J(<i)  3° 


ttU  <A 

a  c 

A 


o  o  o 
o  o  o 

9  0  0 

o  o  o 


o  o  o 

O  O  O 
0  9  0 
O  O  Q 


O  A 

9 

^  n  •< 

O 

^  *< 

~  3 

o  ii 

44 

^  2 

* 

i 

A 

•«J 

«0 

</» 

A 

«f 

* 

VI 

*• 

U 

•A  O  rf\ 

3 

Ui 

A  U>  A 

.  J 

5 

Cl  r* 

44 

*4 

2 

r~  r» 

*»  -J 

*S  A 

X 

■si 

X 

n  .-n 

2  A 

U 

'T 

'f 

1 

o 

«r  ^<r 

«*• 

•  •  t 

u. 

•  •  • 

X  AJ 

—  N  -« 

A 

r 

,009 

“2  * 

44 

>- 

4  M 

9 

VI 

^  * 

X 

O  X 

•"  o 

•gu. 

-y  Ui 


_  9  9  0 

r  33S 

9  0  9  0 


!3  i 


M  \A 

*5 


%  i 


i 

9 

4 


■-  i 


bt-FlOO 


7CJ)9/ 


i 


i 


S  3 

3 

r  a 


#Ooi999*Ui 
r*>  9*  •  •  •  «^  to  • 

«  *n  30(VN* 
•  hi 


* 

4 


sis* 

th^  V> 

►•a.  a 
i  i  a 

as  *3 

£3£l 

o  o 

£«/»  I 

-J  3  Oj 
*  UJ  '■*.  X 


l  <Z  * 


•  0  4* 

•  a  , 

*  ©  »o 

£  o  4  o  a  -o  « 

‘3^ 

m  ^ 


m  i/\  a 

•  •  ■# 


x 

4 

ft 


»  *  ®  ® 
o  O  *4  4 

N 
• 
X 

5 

4ft 
ft*  ^ 
•  • 

NNg 
•  #01D9*«»- 

‘-^-•^eSSSu, 
2 


(4  3  4 
t  3  • 
WON 


1  s 


"haw. 

•  •  i4t  «aa«> 
-•3  «*  *s  0  *3  •"  -• 

2j  •  -j  w  u.  u.  a 

•  4  Ul  .j  *1  »/>  •  4 

?nhO  £ t 3 

5SI53S23-' 
MSSS*’*.  ,3 

k  MW  *  m  >  n  uJ 

-* * a  **  u.  ^  >»  *  o 


B1-F101 


4 


LuMGITUDlNM.  HlHbtK  A CMC  Vi  IS 


L  Vc  L  L  1  m  Af.j  FOl'i.AR.)  An  J  l  HtANS  RuVLrlSt  Ik«IN  LF  LJ 


JCJ)3* 


*1  ^  s  ^  o  w  rv  r*  • 


I4<<4<4<<<4444< 

•  .n 


«  aaaaaaaaaaaaaQaaaaaaa-aaaaaaoaaaaoa  aaaaaoaaaaaaaoaaa 

—  4<4<<<4<444<<<<4<<4<<4<4<<<<4<<4<<<<4<<<<4<<<<<<<<< 

_  -3  .1  i  3  2  ■;  i  j  o  3  j  3  '3  3  aaaaaoaaajT'c  3  a  c  a  o  o  3333333=  3=333=3=333 

3 


I  *N  (>J  *V  <>i  f<  ?S»  N 


»  N  <■ 

^JUtJUUJ^OUJOU-IUkJJUJJvJJUUUOUOVJwJ'JU'JUJsJUJ.JiJJUJOUOUNjOsJU 


1  ju  a  jj  u  u»  oj  m  oj  j  uj  -jj  v 


i  73SJ 


£>1  -  FX04- 


mu  <:  iuAi> 


BEhOMw  HuHLNlS  UlP'fll  Mi.<  J*  At*  ti-i.  I  LL  *Al  >lt  *  ‘  S  *  L  *  n*°°' 


noil  -  pjsiiioit  iif  train  much  yields  mammon  value  is  indicated  by  axle  position,  fjr  example 

*-1313.9)  MEANS  FORWARD  TRAIN,  UTH  AXLE  ON  SPAN  3  A1  9TH  POINT.  PxEEIX  *P  •  STANDS  FOR 
F  LVck  StJ  TRAIN. 

■4AA/MIN  PA LOfc  IS  THAT  MUCH  RILL  PKOOOCt  HAK/Htn  VALOt  IN  COMBINATION  WITH  tl£AJ  LOAD. 


JCJ  J« 


oa.ffccnn.MS  i  inch) 


Bl- F10S 


A/  ./  4 T  /'  fA&s/  fbrtjto  ' 


Gannett  Fleming  Corodry  r 


and  Carpenter.  Inc. 


_  pSQ  j  ■*  /  _ 71  /l>\.  S’  r '  ° _ ,m««t  mo _ or  «m««t« 

.„.  -aW/Ta  ■  f'"  u  o 


...  4  AT  OAT 


.CMBCKCO  BY. 


I 

"V  /o/  &  t  &  Atn/fo*  (/  f  '  Ppi/  A"x  y<? 


re  :  ~  p/o  /<*  £,<</*'  -  ttorto^ss*  /  c/'f  //, 

Ao/vS'e/e  - 

t  A6u/‘  /  So<r*r~+/S  -  s.o/2-  4  *  .u  /'/?  7  .’ .  ^  .  ... 

j/s**  '  /<?•  t?  xC.oa  .../  /z  /  /*?  •  1  ... 

A  *  I  ;  *  I  *  *  ’  S  '  /  J  m  *5  / 

/cr/^  **  ^ .  D  y/y-a  */lJ  /  /??-  4/ 

«s,~7„y/  s/*~>  -  ^  'v^7r 

,  ,  .  ^  /  V0’*Sj  /  ?s  /  'A?  *  /4 /  _ 


A4*l  z  -  A*  s~*/l ‘  S'O  / z.o  *  /t  s  /n  *  s' 

V  *  y+~\  -  /s*o  y<?oa^  v  )4  X  '/z-r  *  OC, 
ftp  r  A  o  //S-a  /  IO  y  ‘/z7  *  5  £> 

kji  mo  +,*  //  *  / £  O  /(  /  /  /  7  X  /z  7  *  <?&•& 


p  U  >  4  0  /  /£>'.&  f  s/  ?  /  Yz?  r  /7-3 _ 

^  ^  S4&  c) 

;  i  •  i  *  * 

pj<?x  -  <sA-~  *  /6>  °  /  S>o  x  :/Z  /  /z?  r  J A' 

p  *  <3.0  X  /2o  X  /<?  K  '/?  7  '  Z  £l 

/  4  s  &o  cy 

ft  e  in  Jess*  k>ie*  J * 

/)W-  /  J  4^7  e7  x  */r7  **  J?yZ7f 
2  •  /  7xV";  "  4//oO* 

;  .  /-/^  <•  i-  6>cJcS  S  /OO  *  /<:?  c  fco  o£)  * 


£p**vof'Op\l 

~  30-0  /  s  /z7  -'  y^ooc7 

A  buj  2  “  o  A  So  Oo  >!  /  7<r  /  /z7  -■  2  <7  ^ 

P ,  ef  ~  z .  o  *  /t  o  '  <  /&  x  /??  *  /oor7 

B1-F109 


J(d)4<3 


(Cot)  / */ 

Gannett  Fleming  Corddry  ,  '  " ,  7  /  7 - WT~~T. 7 - 7 — 77777 

/yw^v  ^  -  P/f>»r /*.:</ ,  OTftO  u.m 

and  Carpenter.  Inc.  — ,  7  w  7  7 77  ‘1/^  ■ -  - 

Hamhmum.  pa.  ro,  g/1  5.  /i<"y  £.  ’'?/•  7-]^./  _tr^j_j_a_ 

COMPUTED  ■»  \J f  n.T«  ^  &ef  emcaan  Sr _ 


_PIL*  MO 


COMPUTES  ■»  \J  7  7  n.ra  ^  &  e  f  em 

h?  0  /oca  J&c/  3>  jf 


r  /^/g>  -  i  y*'- 


a 


.OATS. 


77  A  s  *  / /  c  a  y  s  ■ut/otS  6^;  ~/V*X &^y^gjr> 


JCcJ)  7  uj  o  5y0*v)  &  <  >  /  ?  UJ  •  //  ttfa/fH'Ojy  Z'rtf'Soac  / ty.ri 

«•  ^  y/&  /t°  (7 > * </* s  ~  t  y^y^y ^ 

/ia./s  6**,a  /4-  /„  r 

/  7  -*  / 

■  — 


£ 


r 

*/fttc  Juft*  ’  /~ 


S  /  S,  y /a  77" 


0  Ct( 


l/SG  / 17  U0O 


-  /jr» 
y5”<^  IM 


(Sa  />  //  ra  /  c/  3  /fo  c  / U  fa  /  3  /ce  / * 

^  /  /6  *  ^-7  V"  /  PS  J1  /  2  -'  Z?46C 

24  /  //4  T'/o^y  -  7/7.3  Vtr  /  7?  7  &  /  ^  *  75  6*? 

37/4-  /  7  2  *45  46 
6  6*31 VI’/  Z/V,  7  -5^’  s  <6  f  2.  '  4Z/Z 

z  j-  //■/  A./  '/&, ;  *//  /  /r  ^  x  2  /  2  -  4400 

-  /  Z  &  6  3 


Ml  I  SC<  -Pcs*  ”  f(  )  ■=  /  //•*.  <■  /  <* 


/4/4  OO  * 


is  is  t,t  /?  i  it  ryy  ~  /  <-  4  7  iss  o  / 17 


US, ^ 


MU 


7 


to  ' 


6/  ^ 


Cos/  <7o 


y 


'at  /J'‘7 


<0o/7<17<?  ^  '  /*  6  ST  *2 C“  * 740 .00/e y 

Site  /  '  V  *  ^  //^ 

3  / r  u  <  /•  -  3 6>  ZjO  7  C  “*/ S '  y/  j/ 

yiti)'  v5 Jruci'  s/<rt / ?  74/4-00  0’4>  *  y 

A  /<*/£  Ml  >  SC  f  //# *'~c?u  S 

£ 


c  J /  70>4<2°  . 
‘  3?*3~0. 

*  *'4-000, 
9/  9*o. 

*  3<?S4o 

*  *333  PoO' 


Bi  -  F110 


Mil 


I 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 

H/uwimum.  Pa. 


■Spur /i  a  4i  /?./.  $n  Jf  € 


£t<  Csrt/  flood  Con  in!  Proiett 

*  ,  ,11  V _  ti3  v 


u/rt 


/H4-78  m 


ff  _ /r^-7g 


GW  o/3  /&*» st * j  Sp<ts h* t  7?*tjt  AS  i*//l 

odded  Me  c*j/  «  P  *  38  z,  7oo.  /Jsso ct*M  d 

Ust  Mi*  «*/>//  It  Cos  As 

So  Hit  sp^Mt  c*» i  die  t^io  tTl 


p<s /- 1 


1*1  t 


/Oo  Lf  Tract  (&  *70.oo  - 

/  Ts*~*  Os  t  (f  *  3  £,  OOKJ  .  — 
730  C.jA  FMit+d»ie*j'  @'*(e.ooJC-1.  - 
S55  Lf  Trent  4/j.  &  Haov/cy  = 


*  0,  OOO 
3S'0oO 
t,SoO 
10 


M  4m  A  *t  : 


flmMe  brtJ/e  ,di< 

Mem/mt  "f reu£f  (Jit. 


&  -re 


/  r 


/ ,  oo  o 
4f  p  o  o 

*S8t  490 


TZ+ml  Cost  -  *383,  7oo  t  S8,490 

*  44  £,  AfO,  £/se  *44l,  oqo 


6/-  F/ 70  a. 


Mfl 


NO.  Of  BEANS  -  2 

DISTANCE  MON  C.L.  BRIOGE  TO  THE  LEFTNOST  BEAN  -  10.0000  FT, 


J(S) 


/!-> 


o 

s 

o 

N 


O  < 

%u  u 


ss 

u. 

S* 

<  X 

ss 

Mi 

o  «  o 

i£S 


X 

-•  s 


o  a 

s  s 


s 

5 


o 

s 


X 


o 

« 

a. 


iu 

o 


Ik 

o 


I/) 

UJ 

o 


X 

s 


ss 

CC 

l 
< 

s 

&  fe 

•  •  •  • 
k-  ►-  k-  H 
!k  Ik  Ik  Ik 
•  •to 
X  o  O  X 
J 

\\\\ 


oo  o  o 
•  •  •  • 
oooo 
o  m 

•C  ~i 


II  I  « 

U 

k- 

IU 

•  Ui 
V)  k- 

iu  <  r 

•  V*  £ 

«  X 

ddSS 

SSbJS 


o 

e 

% 


si 

IU 

k" 

V) 

0 

m 

i 


ac 

UJ 


ac  < 

CU  -J 
0 

X  o 

Ui  UJ 

X  k» 
-J  -J 

5  3 

m  a 
o  0 

3  U 


X 

u 


u 

i 


Ik  Ik  Ik  Ik  UJ 

•  •  •  •  X 

x  o  qz 

UMV)  J  J 
\S\N  < 

0  0  0  0  X 

-J  -J  -4  -J  — 


<  OOOO 
X  •  •  •  • 

M  oooo 

Q  Ift  v> 

5  f  .  p4 


Q 

< 

O 


Ui 

> 


<5 

0 

O 


I  IB  I 

I 

U 

K 

Ui 

£ 

s  25 

k  k  a.  < 

•  M  0 

</»  <  X  x 

SSslo 


a 

o 

-J 

Ui 

s 


o 

Ui 


o 

5 

mt 

k 

6 
a 
o 


o 

a 

x 

3 


s 

5 

-J 

k« 

S 

V) 

? 


B1-F112 


...  —  -i  • 


i 

j 


END-BEANS  ARE  SUPPORTED  AT  THE  ENOS  ONLY 

OISTANCE  TO  LEFTNOST  0IAPHRASN  FRON  C.L.  BRIDGE  »  2.5000  FT 


LCNGITU01NAL  *E*»ER  IS  *  6W0E*  Of  A-3*  STEEL 


Jc?& 


*  o§o 
4t  o  o  o 

0  9  0 
V>  «  •  • 


x  sss 

«  o  o  o 
>-  o  o  o 
v*  •  •  • 


v* 

IU  o  o  o 

Z  irom 

2 

u  «r>« 

M  •  •  # 

X  *4Np( 


«s  X 

Ul  o  o 

(L  W  M 

vi  5  &  X 


«“■  SK 


i  §|1 

s  § s§ 

M  t  •  I 

*  38S 


-  *.  8SS 

*  §  §§§ 
5  «X  »  I  • 

5  X  *** 


Jj«  £  J  *«w«» 

« s  * 


j  —  im  m 


Bl-F  113 


FftOGMH  HAS  ESTABLISHED  THE  SPAN  SEGHEHTS  AS  FOLLOWS 


THEME  ME  NO  FLAREO  SEANS  ON  THE  BRIDGE 


WL 

S 


© 

OC 

UJ 

ft. 


|  B1-F117 


«*  ©  © 
•  *  * 
©oo 

«  «  ■ 


9  9 

ss 

©  o 

fM  M 


o  © 
o  o 


oo 


*  K 


O© 
•  • 
o© 
u 

' 

Ui 


i 

■ 

• 

Vt 

Ul 

Ul 

H- 

*•< 

K 

-1 

K  ft. 

•  v> 

* 

oe 

J  JO 

5* 

o 

.j 

1C 


* 

41 

ft. 

I* 


FLOOR  BEAN  »  300.00  X  20.0000  / 

(  2000.  X17.3M0)  ■  0.173 

0IARHRAGMS  -  0.190 


LIVE  10*0  INVESTIGATION  -  CYCLE  l  MEANS  FORNARD  AND  2  MEANS  REVERSE  TRAIN  OF  LOADS 


l 


jib 


SCf)& 


POSITION  OF  TRAIN  WHICH  YIELDS  MAXIMUM  VALUE  IS  INDICATED  BY  AXLE  POSITION.  FOR  EXAMPLE 
FUU.II  MEANS  FORWARD  TRAIN.  13TH  AXLE  ON  SPAN  3  AT  9TH  POINT.  PREFIX  *R*  STANDS  FOR 
REVERSEO  TRAIN. 

MAX/M IN  VALUE  IS  THAT  WHICH  WILL  PROOUCE  MAX/NIN  VALUE  IN  COMBINATION  WITH  DEAD  LOAD. 


JC+J" 


DEL FECT IONS  ( INCH I 


12  0 


JCf)jZ 


- -  i  ■  rifc  t  lift!* 


r 


J«)  /3 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 

HAMIUUM.  Pa. 


Hitter  i?/ /  '  r 

O'  4  lO 

_ FILE  NO - 

SHEET  MO.  OF  ,  SHEETS 

»*>■  ^/<  «T-  /if "  'y  £*>j*  <  .  - 

^TV/Sr/''” 

COMPUTtO  BY. 


JMr' 


A e /o  eg  / *  J  3  r  4?  S£<.‘,/w  <^<0  5 //'*;?//** Q /f  _ 

J  i  £2  Op?  uji//i  I4/6  fr/ i*'**j/  /*•?■#/  ~  275^3  c/br.rff^ 


<-  J U  r  <? 

Conffe  /e  * 

I  -  Sae!(^//  -  6.0  X2.0  /  2  O  *  ‘/z  7 


r 


fje^n  '  'to  /7-o*?o  1/17 

•f 

S3 

f  J  f  '  4-0  t  ;sZ  * 2?  '  '/zi 

A 

49 

* oil -  s/r~-  *  /S'O^y/.^Tt  ?Z  *  '/i7  - 

2  2<f 

f4  «,  ‘  ^,0  7  /C‘0/Z  L  S  J/?-> 

ttP 

/3  f 

» 

tro?  °y 

/•  e?  •  &ar*(  Ui/)  •  t'O  y  z,z>  7  2-2  /  '/i-, 

« 

/0> 

-  J4-0  /2Z  * 

&& 

/r/^  '  4  t  /  / f  >o  tlH  2  '/z-) 

iT-3 

...  //  -  5/'^  '  y4,r,.y  x  //^  /  /?7 

20/ 

fi]  '  <^  0  /  70-0  /  //z  t  '/l  7  ' 

■tr 

/  &  & 

/ 

/ 

1  fCe  *rr  tin  r  ■ 

.,/.  /  +u/>»j*  */f  4 

l  '  f?oc/ 

-z  \u»>yn,  J!  *  £?o  y  v^^/y 

4z  ?tro  * 

&xta  v<p/io*)  .' 

/]£'!■  /  -  ff’V*  <  //O  *  '/il 

/)  6»-l ■  2  *  /f*G  x-  //,*  }J  7035"  *  /i  7 


e  Z- 1 00  c ? 
z  2  Zoo  *7 


e>l-F123 


•an 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc.  — 

hamumum.  pa.  ro" 

COMFUTKO  »T 


J(f )  /4- 


^77- 


C/. 


b  ■Zja^JlLZ _ -  ■  Cl2LL±m  h««t  no _ or _ oni 

-  t  **  C /*  /o  /*  / / 


>7  **7' - 7  - 


fip/tSScJec/  <3  ?  <2  /ig ,  / / 0  *  /‘-i /j  r?e  £  Si  c/jf  ~  T/f/^  b/is // *n  A 

J  if’  )  O  *'  r  j//"*  &•  >  (-<  /  l  US*  hi  H  Crj£  <*,<}&(  C/offy 

f  $  /<  •*  *  j  j//  C 

3/nj/f  J7a  c  *  ~/)  a <  /sf  //W/  -»/ — 


/r.>C 


f~£j  JjS/C  a  Js  JS  / r'  r  / u  r  a  /  £ f *  *  J » 

*  4zey/.r  *  *  /iZ^eo3* 

^  *7£  -  /^^e'/i/r/  ^  ^jy3<o 

2&>  <2*4  b/osy  -  243./  *Jt/’  ypp'/£*T- 

*36  tgoo  r/oc //>*■  ■  *  3*0 '“/f  <  /  9  /  /o 

wloillb  £>■/,, >,y,i  T  //&,  //*r  //*  5  /  2~ 

X"*  e  b/o<  >■>  -  /" Vi'  “7/2/  /  3o-b/tf)(b-o)<20  -  /  l  2  4  / 

LVitlk  bioiih^l^  '  7  3o+*/,  j  2/iJ.i/,)  1,o  t  /0  £  25  /Z 

••  sln-yt**  *  ?.o7<<  /  /s’ 3  ✓  3  -*  4  /  J  *T 

f/isf.  -  s'osi/'i,  j?  s/‘  //<•!•'/  3  /  <*■  -  3  7o/7 

y  s-  4osooo  ^ 


*  7/575' 

-  y?/>  oo 

e  3  5~?  60 


>  u  yr> 


t*iq  y 


-  77* s  k  2 


fit/  /?>/'/*'  </£ y  4Z  *  Oa/  <'■**' 


OonCfe/e  -  707  G  Vfz./Cf  -  72 *000 

?/*)/'■  j/-/ -  frObtS  /6  (F  *&■  70/ /2>  c  32 *  2  so. 

jJ/u</,  £/St /  -  43is>ocy  <F  4/S  uis/cy  *  OS.&oO. 

fo i  sJf'"  / ^  /  <?0£0oo  *  (?  *C>.  *  r //^  r  2  ^  ° 

y  /o/v  74 1  see //sft  o  * _ S 3  3  s~o 


PS£7,  3  <0°. 


bl  -F«4 


•tit 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 


NOVEMBER  1978 


Bl-Gl 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 

Harrirruro.  Pa 


.u.j.ct  fiwr  oat)L 

Invned /<»/  el 

of  l/ltwsto*  Chamttei  /iPtr*. 

y  DouJri/rearn  fret*  F’/ortt  m»>u.  /  °*  6>  »M*rr» 

row  $19  fr til  / 

7oq<L  Contra!  frojiC  f _ _ _ _ 

COMPUTIO 


_ ££. 


<?'27-76 


.CHKCKXO  »V. 


/We 


schemes  cOrtjfc/e'*Jf  see  Plait.  6*7* 

Uni  Price  Qeiemtsta  h/OS) 

Pock  PxCQdaiiO* 


7~A<i  P/l  od  P>t  foci  exct/tieJ  /n f*ej /alelf 
Povonsiream  fra**  Hit  PLr\t  uo>  n  hi  ret*  Qk/e  d 
Viik/totsl  bleiim)  b€Ca*}<  « /  ptffS  °  P  A  t 

U/eil  ZS  P*  Sfreel  brtlye.  TAe.  unh  prtit  pr 
/Ait  roc  l  exc«fe>l/ort  wou/d  it  sirmltus  A  slr<i(ljral 
rock  exochSai/oi, 


fro* i  Cor/i'  CovJQ*  es)ot  Oat*  tclj 

Pock  Pxca  failo*  y  Sir<nlj/'a  I  @  *  qo  f  o/. 

(  for  ///,  Ooo  C.7.  y  Pel.  WC,) 

£  SC afmiiatt  pAiJ^r  *  /.  £  4- 

6.00  t  1.14-  -  *  1.  4  4  3  Us*  *  g.oo 

C  O/yrton  PxCQl/fiPo* 

^3.00/C.i.  ts  l  tin)  Oitd  P>r  ajjaccnl 
7r*$A  pd*.  e  x(*m i /°n  so  //  IV///  also  be 

used  PLr  fhts  fire*. , -  V it  ^  3.0q/c.7. 


&>-G2 

•sit 


Ilf  I  ii  nr  madiimatiiMMiakAZ**. 


iMMftOia 


w 


Gannett  Fleming  Coroory 
and  Carpenter.  Inc. 


,^T  8o«L  of  D<  'il'Sio*  Cl 13*1*  e  i 

Imme.  Jut*  ly  f)  aujfk  £  lre.4/^1  From  Fhm  C 
6tj  Cre*l  Flood  Co*  iru!  Projtci - 


IGll 


ff 


hV-23.. 


.CNBCKCO  BY. 


Uf 111  PftLt  OthrMI**}’  to*  (CoJ'J.) 

Cortpat  /e  </  8<uL  ft  // 

4/0.oo/c./  is  benf  use!  -/o'-  co  mptchi  bub  Jill 
#f-  //•*?/» Sil/o^  a!  e*i  a  J  propcf’.  The 

o*»l  priti.  >*t/l  ht  ui<  Ar  thus  cure  a 

0>e*lO.Oo/CX 

C on  ere  ft 

7/itS  control*-  price  *+ntl  /nth!*.  Portia*/  Ce*ie*l 
rein /oro»\j  s/eeL 

4  HO  / c.f is  bet*y  use  a  fransihon  aj 

vf>i irea+i  e* d  o  f  ProJ*cf*  77us  wool!  b <■  offl((*blt 
/os  (a t*/l  a!  this  Oft*.  (Is*.  !2*>*/C.J.  f+r- 
FSm  -Atrii+J  steel «.  AJ  4O.Po/t-b.  thu  u,o*ll 

«<N  *  48 /  c./,  o«>}  fines. 

/90  t +8  =  *  /C./.  ,  (Jj<  Z+Q/C./ 


Shot  ere  it-  W;Jh  Ule/Jei  Vhrt  fabric 

£/st  3*  /title  s/o-fcrtjt. 

Vohi*e  pt^  Sir  Arc  yard  (Si)  -3  *3*  *//i 
*  l, IS  Ft* /  *y  or-  o.  0  83?  C.j,  f  S/ 
eJFCC  '*  op  telenet  o*->  jbo/cret*.  profits 

/hat  /.S'  6a fS  op  cement  mrt  i/Jfa 
per  /  c.y,  of  /rt-p/ace  sho/crei*.  C  This  incites 

re  bo**!  ck*l  kjjaS/t  ) 

0.  0  8  53  X  <f,5  -  O.ny  Says  /Sjf  4 
/C-rom  Carp)  '  ~//*fiA-  O#**  prop*/  / &aj 

^"scal  atlo**  p-at  Jx><-  Ptr  Se/ftat  b*r  Hi  8  * 

5I-G3 


Mwrittnfiirf-^iT- in  if- 1 


Gannett  Fleming  Coroory 

AND  CARPENTER.  INC. 
Harrisburg.  Pa. 


.T  t/(*l  8  f  On/?/ Cka#ie  / 

ItO/L 1  Dm/ I J  j Fhn* <  .m 

&«*  £  r<  ek  r/oo  d _ Cuni/J..  fr±&(.£  _ 

*  rr  r  /]  'J 


Utt¬ 


ar  ^ 


COHPUTIO  •*_ 


Of  o„?-Z?'7&  .CHICKIO  i 


U**!’  PftH  Qcj’(/'*t«*}\0*  C  Camp'd.) 

SQ/roJc/'l4-  U /e/JeJ  U<Jtt  t  P*  It f>L  C  Co*  /  J 


X  t>  3  4  =  4  HSo/  gaj 

3  3.50  *  O.y  f  -  ^6.  ^7/5/ 

VfefJtd  t AJtrt  -fabric.;  3  x  i  -  t  »/fo  M esb  »  0.4/  '  ?TX- . 

/W  /o%  A*  Up  =  oAS  ia/ftl  ,  o.+s*1  *  4. OS  l*/s.f. 

U*U  Us/'t  fih<nL  pnci.  fro*** 

~n  OJ+.  Oar**  =  /.So  x  1-3  4-  -*2.°/  /lb. 

4-os  L*h  1  *  Zo'/*&  -  *S.f4/s,i. 

7o  ■/*/  Ori'l  f^ric  e  cs  Z(*,  ^7  -f  6-f4 

-  4 34.4o  /  s.y. 

Use  *  3  5.00  /  Z./. 


f&"  ffrip  pry  (fi  #  tfeddu\] 

frvr**  (jftesfi*  ji/t  shelf  «**  C  h  ***  1 1  StcJt 
sl^L  pr*}e(ho*y  '  /Uoi  3.93  '  *  H.8*/ S-1. 

(fie  *  11.00 /S/ 


BI-S4 


••tt 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
Harrisburg  Pa. 


......~ 

/m*tr  a /«/ eh 

Qf  f/ 1*  X*  ^  '  riLJE  mo - UC - 

OauJrt  f  7 riUf*  Ff»U\  1HI«T  MO.  Al-or  IIHIVT* 

—  8t*  CseeL  //o 

a  (7  Coftir*!  Proi'et  /  - 

^  .  «  /  .  ^  J  V  />  7/  /-tO 

COMPUTED  BY. 


Am. 


KT~  _  DATB_ 


CHBCKBO  BY- 


Schtinr  -T  -  to  fit- L- 

■  ■  -  ■  1  1  I 

/<  OO  k.  &  X  C*i**\'  •  srj  .  { 

j/  x  f  Or  40+  'JQO  \  %fo  +  L  l?cc>  +  3i°)  x  SO  f  ( <££  S-oj  -  $083  «y  * 

^  -j-  j.  4.  I _ 


C  o  m  tuoA)  Ax  AT  >6isl  '. 

^  f/ 3»0,£VO)^S£  r  =  Z2I2 

&AC4F.I.L  ■ 

/•iO  i-  /iO'Xi  i~  l$O^Z  t  <?  o)  ~  3  • 

C  OOC  lieTt 

|^7  <  5~  x  6*?*  V3x2  f  V7)at47)  -  ,7y6  cy  • 

S  cHentt  7T  -  Shoicueie" 

fHoat.  Ex.a ivrtn«*J  •' 

y2lx$JZ  *  (  mo  t  /oio  >  2.  +  J2&/2  t  /e  )  -  3  6<3g>  # 

C0.'-1  ■'  C  g  K.C4XAH  ftj  •' 

yi7  x  2^  X  (  3flo  ^  S*yo  >Z.  +  6^0x2  r  H  BSo)  -  6  98!  cy  * 

•5*/oj  cut  1 1 

i/tf  x  6%  x  (;2  +  r/3)  r  SSS  ey  • 

SchomS  Tff  ~ 

f?©C  1^-  t  OfJ  * 

7i  v  *  5%.  x  £  ^  svo  +  ^)©o  >  i+  ///  o  x  2.  i  ih  o}  ~  8  2  9  £  c^/  * 

i.  c:-,.  ,.  i  t<(H/iii.s.r 

*//  /  *  3  %.  >  3  e  o  -*  3vox2.f  7  £>o  *2  t-  H  £■  8  o}  ~  7  I  L  1  c~'/  ‘ 

V-t 

J/cy  *  5%  *  (  iS1  T  UBx2t7l)*-  H3C  S/  ' 


BN  Gfa 


•III 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 

Hamimum,  Pa. 


o/  DiC?Cs(9~,  ChkHAV  !  wut ^  761  *-■ 

- !w  d Do*Jn\irf*«  INIIT  MO.  or  ^ 

«>■ — By  QfttL  El an  </ _ C^syi  ?Vn/ _ rcyt.it _ 

BAT.  SO-/Z-7H 


COMMITS*  BY. 


COST  £S7/s*47£ 


//(?*' 

c4// 

SCrfCMiT  I 

%CH£7iC  JT 

scHeMit  at 

PrtCt 

Cost 

Cpt/fJ. 

Cat 

Q*i*h 

Co%t 

&ck  5xc*\i. 

*0.0o/c.V. 

5,o8o 

4o,  (Ao 

3,610 

IB,  fro 

8x2oo 

U,4ao 

Com***  Sxcai. 

3.oo  /c>f. 

7,  o+o 

Zi}fZo 

(r,  180 

24,1*0 

?,  no 

2  l,S/o 

Co»/X>M  Saclcfiil 

/o.oo  /r.f 

8*0 

8t*oo 

— 

— 

— 

— 

So»csc  it 

1 70.00/ ct 

250 

47,500 

— 

- 

— 

— 

l&ri/oray  Steel 

oAo  /lb. 

3o,ooo 

H,  ooo 

— 

— 

— 

— 

Sb»/ Crete 

*35.00 /s/ 

— 

— 

360 

U,0O  \ 

— 

rf*b.  4  PtMob. 

/L>  sifter  tic 

*3,000  LS. 

— 

3,00  0 

m 

* 

*13.0o /s/ 

— 

— 

— 

*60 

/*,  *8o 

SvLio-t+i 

/5%i  C**h»tye*ati 

a 

111,660 
/I, 440 

y  —f  ■■—  ■— 

* 6S ,Soty 

1,8°° 

*18'  430 

/*,  7(  0 

~To  /?/  */4%/oo 75, 3oo  * '//  3  /  o  o 

Use—3*’  */5Q,  Ooo  *75,  ooo  * 'ns  ,090 


6 1-67 

Mia 


tfi 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 


NOVEMBER  1978 


Bl-Hl 


Gannett  Fleming  Corddry  *u,j,ct- 
and  Carpenter.  Inc. 


HANRiaauRO.  Pa. 


D/  */ eastern  Ch  gm  e  ) 

F~!jnr\  t _ 

?/4  Crttj  /V«><. /  Can 
„  ^  ....  9-15-78  e, 


/Ou/riSfre** i 


„  7621- 

mo-  7  -- 

•Herr  m.  /  or  /  / 


S^cke**e  T  ScAe^t  ~IT  chftrstom  chtMAtt 

S ec-f torts j  set  Pla^t.  S/8.  /*r  ScAetnt  2ZT,  rec 
P/«/c  i  I 


<2 A  4*4  d 


*S&CTl&*4 


(tookfxj  Sc'Jtvsf’reh*) 

£>A  :  &n rap  2?  I>eddp\]  /ti«: 
/*i  QjG'ih'heS .  '?}*X 

TUt  e  b*  fa i 


Co  s  A  Comport  so* 

portion  o  P  seiho* 
OA  ly 


er(*l  /7od  /Ac/wJed 
•JO*//  d  esre*  Ainlly  bt 
Soho**.  X  tj  XT. 


BJ-  Hz 


flu 


Gannett  Fleming  Corddry 

and  Carpenter.  Inc.  - -SSfo.  u 

HAMtlMUM.  Pa.  f°* 

COHTUTU  »T  Q  S.  A' 


rlom-C 


JLor_LL« 


.GHK«KD  »T_ 


^  CM  *Z  -  XCA/A  7 / PV  <!?/=■  rtASM 


S8+S& 


S9  *co 


Cot  CO 


c  1*00 


CZrOQ 


C+tOO 


tt*£>0 


ct+so 


Al* 


Sc  4 


S4  70 


Sc8o 


S43C 


J/3  o 


J~/Jo 


7*7? 


70t3 


S3o8 


S/;  SS** 


Igjloo 


Zllj  )<> o 


7»1)  loo 


JjA/CjCO  0 


fjOt/j  Coo 


ZSCj  So  a 


7or*(.  -  S'SoZj+SO  r  27  'ZAorSfCY. 


Ss?r  /♦<.  ooq  cy. 


13 


Scr/y^f"  X  -  Compacted  £M7Hf/il  @  jut  of  5iofS 


Or  ATto*> 

A  sti.  sJj&/+ 

Z>fr. 

j r&  +  <ro 

o 

/ 2  7  ' 

So  ■ 

CfSO  ' 

S~9  +oo 

25-4 

24  7  ' 

/0O 

2.^,  ?oo 

iOtOO 

25o 

274  ' 

i 

/<»o  ' 

2?;4eo' 

4  l  +  OO 

248 

29/  ' 

/<3£> 

Z7  /oo' 

42+00 

-314 

*7-4 

2oo 

^  ^£>0' 

44+00 

234 

Z-2?  ’ 

Zoo 

fo  o’ 

OC+OO 

224 

ZZ4 

So  ' 

//,  ’ 

4  6+ SO 

224 

TZrAC.  -  -ZeJjSS-o'  +  27  f  7^S 7  Of. 


S^v  7SC>a'  c.r. 


77rsn-  -  2  6 Jou  *■  SC 


■u»jtcr  D'ftrston  CAamt /  Doujns 7(fi2t _ 

Gannett  Fleming  Corddry _ /v-q*q  FI***  t _  _ 9  ».  //  _ 

AND  CARPENTER.  INC.  Creek  /7oa  d  ConYro/  ProjesA _ 

HAKRISIUna,  Pa.  COMPUTED  iv  ntTi  /£ *  ^0 fcn»gi«n  iv  ^  JBAT» 

Prut  Qc -S’  cr'mrt  0  //Q^ 

/-  Com**  on  /(xCA^ah0^  *>/  Trush  f Po</k+i  4o  SffoJ 

(Tores'  CoviCS'lt*),  u*‘  &***  (  f~ebr*»rj  (f7+) 

£Tsc^>/m  f-mc. /%>r^ (&  Se/fA  €«*  ^**~  ^ 7&  ~ 

2&C»/  -r*  ss  /Z4- 

Cof*un&n  bntCQtfadton  ( Ooo  C.Y.)  —  4l.iS/C.f. 
/,tS  *  At 4  -  4Z.lf  /C.i. 

(Sorts'  ~7/ro*t  P/eud  (*Ostdro/  Praj’at  A  (  Ockb  *r  fl7S) 

g'scm/lJlo*  Fmcdor  -  -f"  t  MS  - 

Ca/i^o*  ^xco(*dion  (4+o,qo^  C.Y.)  —  *3.oo  / c.Y ’. 
3.oo  «  /.t?  -  *  3.9S  /c.i 

~7r»j£>  fl/<i  ex  ex  y*7IQn  s^ou/d  J?t  50* >£•*✓  ht/t 

^  At  *?.tf  f  *3.9?  da  *30O/c.i 

(Jrirl  Prtct  •£><  do  5/od  Prc+- 

th*d  is  Aoc*Je  d  S3  tfdts  /)»*«  3/Jt.. 

Ass*a* ft  lorrodj  ny*TW  I  *ji/I  />*  UtomAA 

i)atk  On  report  dr'P )  ,  C9ST 

o» 1  ty  '£*'~  /3  w  k pi  ^  no  A  2 b , 

(474  J/odf*.  j  (/*>•}  Pri^o. 

■£>*■  ~7rvclt;  (4*<'hr)  (lb  C.Y,)  *3  tvul*t  - 
/.o') /C.Y  *  / 3/(,  *4Z.*‘L/c,Y. 


b  Sc«/-  F*i4%r  *  t^6/T  2^oy  *  7.f6' 

Z.3Z*.  Us*  *3.  to  /c.f. 

pXCO  if*  A  ton  Mash*}  =  3.oo  t  S.to 

-  *  <0.tQ /C.Y, 

*  £/(C  CortsSrsi  /  10*1  <£ij/  A-is/tX 

#+  A**,  #0MT' S9?8  £ou*M$  co^srtuiTJo*  Cost  oat*, 
U*,A  Ate  /J  *1.34-.  &I-HIO 


Gannett  Fleming  Cordory 
and  Carpenter,  inc. 


hahnimui 


IUUICT  Ul*t/Su 


COMFUTSO  »r_ 


.  /o-4- 


_ CHlCKtO  BY. 


■  MIl 

.•NUT  N9.  jQ-  t%m  M  mar 

ll£ _ ! _ " _ 

/f  /<»-  &  -  7  S' 


Pnci  /?e/^wi»ig^/g*i  -  /  '4  . 

5~ge  o//*wj) . 

l,ooo  x  -  t,l4v/At*i 

~Tyr*A<.  *  l^oo  /  Acrt 

/,8oo  x  /.IS  =  4  (p  7^ /Acre 

3.  Tint  -  />«»/  Ttucb  o*i  7 P»lt% 

-  j 

Cosj>i  /  ~~T7vja-  /-}*•***  o*(j  0<t»*  ( /r*aV*-ho*  <f  j 

Co*4r*tf’  )  j  f  If  74. 

{~Sc*l«P*m  /^cpnr  ~  £96/ -i-  /f4o  =  /.  47 

Co^xJcd  Smdfi/J  C  l/oo  c.i.)  =  S.0*/C.)  \ 

S^oo  x  /,4  7*  /£*./.  ' 

*  Co^pm 4^d  &*d  /> A  C 4,  foo c. y. ^  -=^8.0oj C.  1 . 
8.oo  k  /.is  -  /o.0o  /ci, 

Assur**  esul  /o  comt  A~  r  expired  exC4/*Ticn . 

tu  *?.S0/c.t  4 


^  Comfiict* £  @  Tot  oA  S/o/<  £ ScJtOmt  T)  Q*d 


Jrt\/et  Fill  ( 

Tyro**  L**t*  fill  (30,100  c.y.)  -  *  /-5»  /c.K 
/. 5"o  x  /./r  -  */.  *<S  /c.tf 

A  JjO/n  -C  #16'/'  ZrH  I  fx>  Com  8  fro**  rG^O*r* 

CMC  atfaho*. 

Use  *  /.  £<?  /£./ 


Gannett  Fleming  Coroory 
and  Carpenter.  Inc. 

Hamimum.  Pa.  *°r 

COMFUTU  ar 


Cos 


J6-  c-  7$ 


jy 


Cost 


fOTQ* - 

s:cti£Me:  m 

f*  Corn***  £~xc«i/*ho*t  6  P 
V’T'rj  (*  fich/ltnj  /o  Sp^J 

3.  /«yee  r,// 

S  —  - — 

c*tie?y  /SX  ^  - 

T~o+9( - — - 


/,  /  S3, QQQ 


Z<* t,ooo  c.t 

(p.lo 

o.  7  Acscs 

f^OO.QO 

8t  So  o  r.y. ' 

t.e  o 

15,  Soy 

- -- -■■  f- 

/;6i4,  550 
Z45.4SQ 
*/.  88o,  OOp 


Oannktt  Flkmino  Corddry 

AND  CARPKNTRR.  INC. 
Namiwvm.  PA. 


'c/ie/tjtl  -III  -  £  X  c*  htsn  o/  Tf<*sh 


Ave  _  A  rc< 


4  oo 


6  0  •/  O  8 


fa/  -/do 


(a  6  /DO 


,b<r* 


3,S*0 


1,  o£t> 


5,CS7> 


(a  +  0O  7i  36  tJ 


<*4  loo  4,  4<ro 


q,<roo 


4,  Zoo 


4,  cr»b 


4,r»x> 


TotA -I 


7tozro 


19,0  0  o 


2<>Z,oo  o 


565,0  00 


4/  yo  '0  0* 


$40  OOO 


2oo  ,oo  0 


-  3/33  6,07-0  c . 


1 1  7,4  4  S  c.' 
|l2,S~<nc>  c..y 


6/-#/ 3 


Gannett  Fleming  Corddry 
ano  Carpenter.  Inc. 
harrimum.  Pa. 


C  h<-  rric  Hi 


"T Y\iee  foot  thick  qy)  IrosU  Pile 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 
Hamimum.  Pa. 


«um«ct  (  .na. 

_ 1  l«'L _ f  '/  U\UL 

ran - ^  1 J _ ‘ Cr*o  It-  P. 

eowuno  »«  F  PM  _ J 


v_3C 


:heme  ilL 


,K 


|  Isz-nj  ■  "J> I  &f 


£><*>  -I 

•5  <j  4 oo 

6  o  +  oo 

fa  I  4  Oo 

bS><>,) 

C,‘<  +0X> 

C>  fa+  0"» 

6  4^4  5*0 


w 

2r? 

2\2 

vz\ 

ZZo 

Zto 


1 

12.  S' 

12  o 

2ZO-S 

z\i,.s 
2  20.>f 
2Zo 


SO 

\  oo 

too 

\oo 

"ZOo 

ZOo 

So 


To  l-a  l 


/v/r 


Gann *tt  Fleming  Corddry 
and  Carpenter.  Inc. 
Hmrimum.  Pa. 


COUPUTW  IT. 


rtpca 

.CHKMB  IV. 


.-4-  or 
-DATS _ )l/  If*/ 


I  L  ... 


>>  liUr 


Cert 


^i'heniC  J UT 

ci 

C.cu.iv.w  C  x  CAvatiPK  of  ir&sA 

WZiSOQ 

(>.2C> 

^97,S^O 

<X  r\  d  hlaAjtitfj  -/o  Sf->o)  l 

' 

j 

Acre 

5e«  4 /nj 

3,ia 

l,S7)o. 

4  ,&St> 

~Thft Th/cA  CarfA-fili 

1  4  }  Loo 

7-Si> 

1  0  <f 

ov)  7 fits  A  f*il< 

•Sob4o4«.  |. 

!  811,  (oTO 

Ccrtf  1  iff  i 

III  , 

Total. 

Jt 

r  933  ,ooo 

8s-> 

4/6, 

BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 


PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 

NOVEMBER  1978 


Bl-Il 


Gannett  Fleming  Corddry 
and  Carpenter. Inc. 

Harmimuro.  Pa. 


T£  c~  r  i  Or  J  Oi  / J ,  ^  ~  ^LHCtriC _ nu  no - 


<_  >‘.A,  *  MLTt...  jhi  t _ vT  wH/. — ■«"  — OF- 

r.l  c,  Ckfce.K- 


eonpUTCD  .T  /i  H^r  D*T« _  1L£J- IS.  CHKCKSD  »T  _ o>t«  l£/hjL 7^.—=.. 

j  costs/  a  sec  P/t-k  BtO. 


P/./47Z  :  /o>  ct/J-es tM-fn't 

QjA*4T>Tt£S  C  &°>±£D  O'j  /oo  S  Y.  OF  CHA^G- 


Vik.  'V'  c  - 


_ ctCHA+Jg.  ,  R.^np 

■•]  W  C  J  CJ  C.  J  C  A  :  "  Qt00"S± 

*  ■  FT  T  T  •  T^r 


tfccti  £.  KCfji'H.  (<'|  J  ;  too  x  ?  *  Z6/^  7 
/Vy  ^a—i p>  :  / &  o  x  “?  x  J  / ?  1 

.Cl  t  k  ■  fi  c  •  Z^  o  \  /  x.  C’  ^ Z 


$"0  c.^/  ' 

3  3.3  V 

\i».  yi*y 


St^lwiif  JT  : 


<S>  Arid* 


3  1  r  tT  -i^// 

(**•  /»  ff  A'.'ciH 


T  ^  t  -  r^r* 

^  ock  i-  <c  *\vt\yi  crj;  yoo  x  ?  *  ~  27  —  $.3  33  *-y 


( •  t  /  C+-  •>*  t  ’•  I  C  <£  H  * 


*-u««c.  A.  .w*n*  /j  l»/  t 

Jyj  wo//0  /f«X  =  o. 4!  LVrrx'  .4U  '°V.  A-  V  =  a45 

& ■4-5’  x  B  * /o  o  =  ^05  L&/ too  s.y. 


3 hot c/Jt  jc  : 

/oo  x  ‘Z  x  V/x  T  2  7 


ScAjtinr  izz: 


“  £,333  c.; 

-•  C.Hr\*JXlil~  G  «  >HCC" 

~~™  **"  ±Ayt>* 


//  y-'N'Y  ///  f  ''  / 

jZot t  £  k^/ivai..  •■'/  :  / & o  x  1  x.  / /Z»i  7  3  3 1 •  3  3  cy 


^  rt  y  t  I'o.  : 


/cro  X  ‘t  <  /  / *  7  -  3  3  3  3  i.y  • 

see  k9  ,  C>.020  7  /)cn«5 

VJr<  © 


L-... 


•Ill 


61-IZ 


i 


Gannett  Fleming  Cordory 
AND  CARPENTER.  INC. 
HAimiaauiia.  Pa. 


Z  /<-/, _ 


*Q»  .  -L-'  1  Sr- 

COHPUTIO  «r_ 


//  i  t  f*  '  • 

■  1. 1 .  _ 


_ FI  LI  NO.  l!g 

.IHIIT  »»■  Z~  or 


7622. 

3 


^Q5T  Co'nSrttSQ/l 

^  \  7  Vn  ‘  T _ ’,jn 


c/1 


h  £■<  .  cl/ f’ 1 

c7 

5o 

*  8.00  0) 

4  4  00 

;•■>} 

c/ 

37.33 

Uo •  0  0  (?} 

/  3  3  3 

t/‘  L/Lw.  G  ,t\,  ,  < 

■  / 

7  b.  b  1 

2  c> ,  e  O  *4) 

3  3  3 

Z  0  ?  i— 

3>  2o(p<p 

0  5<r 

&  2p  70 

wCiu.nt  2T 

1<ol\(  1  c  •,/») :  i.-f 

*■'•'/ 

8.  33 

J  §.00 

*67 

. 1  -•  -  >iit£h 

Lb 

foS 

2.00  fi) 

61 0 

:  tl-T  .  •  •  :. 

c-1 

?-3  3 

32  0.0  0  (4) 

Zb  (0  b 

use 

f  5,540 

yw  l  3ZZ" 

4 v 

l<-  '  C  H  i  «.  r  » 1.  r  .  cv  I 

c7 

6.00 

*250 

i  hh  •,  n  1  .  \  7  l  *«■ 

cy 

3  ‘3 

*6.00  (5) 

*  AO  O 

u.-.<:  .. 

/)  i*  t. 

,OAo  / 

41 /50V,  OO  (i>) 

3  / 

70101, 

>  V5/ 

Use 

^  ygo 

(fy  £/s«  rock.  excavation  us  r,yhi  lj«+t  « 

dit/e/TiQ*  lmrncd*}*ly  (JooJrukrean*  Pro**  PhtHi., 

&)  c.h  *««  t  f  s>  «/  t  y/»^t  fr*i  t  ac  ha*.  ^ 

C$)  77 °ya  Q*mi  (®  *f,/0  X  /  34  P'Sctl-  pitch*'  -  Z ,Q / ^  1/seZ.O  */a. 

~77ojt t  /3r»*.  /?/<■*  $aj}  « /*  C*~<e*t  (?  *£S  a  /  J  f  -  4?3.5o/#rj  . 

e*f<sie-*i  t  ,  (/jf  7.5"  ^*7/  /f./* 

3  *  ?.J  r  *3/$/C.y.  ,  ^Jc  *  320  /(T,^ 

6>)  20,00/  c.y  co»iy*(^(/  baikPt/{%  ZZtfS  •s/to  v 

Jtt  Go*),  Atrublj  /eii  j  Us*  ♦6.00  / c./. 
fey  cAe  5a«  e  «J  -fit*  c/t*€S  Sto>*  ch&H*tl  do^t  tist  won 
Prot~>  P/ut*  C  . 

31-15 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 


IUBJBCT 


FI  LI 


Au.  r, 


L  Ml- 


^  Mf)L-h 


/h  r  <.  i<  rj/)  , . 


vuy 


COMPUTED  »y_f^j£u2in_ 

CC  C _ ^  »  W  i'i  . 


3/lSjll 3 


CHICRIO  BY 


c/p/ra 


/?/v/»  >/»•)  l  co%T~ 


S  O  y  £  L  y  V0  7® 

Fhtjoa.  -  ,£>$7980(0 


itH  tvv>  (T 

C  ON  51  .W  JC-  I  -  .-:  Cl%T 

drjsJudL.  Cos] 

A?  ,J^I<  r) yj 
-  //07  CtttJC 

*  ofc  70 

*  /£<?  .  0  Z. 

$54o 

Zo  S. 

48o 

27.  £3 

/})>)<  v  7  (.  /  '/J,  .'  t" 

fate  Si/ot  cAfci  er  "•£ 

%00  Jy  £>}.c 

/CO  yD-*2  900  SP  i.  ©»o<i-7  Ac**s 


fOt^  /;  iit/inC  ^  £2  /-)  *.  T/tt'c'Qt*  y  v t. *»4^.  | 

^0/h^-  4  3  J 


3  ?rv  X  $  P-Ty  <  &  /"T  *  __jj3£f’*4 

43 

2J8  fkf. 

*  10 /HU. 

j.i9  wchty 

X.  0  2-°i>'t  -  ^ »  H  9  fPeic  /DO  5^ 


5/jy  A>p/<tljZ>  Alci+'Z o  "  3  Tones yirnrofO 

ze*  3  =  *.2H 


C  /!,>,*/  fci 

Sk'uH.vC  St  Hi  «’■< 

SCHtmc 

(  »■  <  v  i*Vte  / 

4.ze«/o- 

firJt-'pn  l  cocr  1 

/  c'.'iti  £  C  A 

*  S-$o 

t  1  Cl.  /I.'i-h  .Tt'.YV 

5  *>o. 

, .  — 

T:  p  k  rtp 

*/tv.86  , 

G'jc 

Vto 

-  1  ic  \  -  -  1 1  c" 

to9.lS 

c7j  e 

Z05 

^  <-  •  -.Lw 

3  o,6  3  ^ 

(7i« 

3o 

1 

1 

1 

bl~  14 


•»»» 


BIG  CREEK  FLOOD  CONTROL  PROTECT 
CLEVELAND,  OHIO 

PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 

NOVEMBER  1978 


V 


Gannett  Fleming  Corodry 
and  Carpenter.  Inc. 

HAMiMuna.  Pa. 


■u«j»ct  y y  w  '  '  -  <  .'UU . —  v  '  L*.  L  /  'ysL*.  L  ••• — - 

S y  C_  .  l-A  //  '-vc/  7.  C-*/. ’"*  ^  _ tHKir  m  /  at _ wturr* 

>o.  ^  Prrry  Sltisn  .  ■/’  ^ r/xy /leers - 

COMPUTED  »y  /7.  r..Ti  Sf‘3'73  c ulema  IT  3  ~  4 ' 7& _ 


A/Q££_i 

A-,vj  cn/.J  &ncJ  yer/zso/  s  c//~r'.?Zo,''e  Z)os  <?  i  ZobZ/j  4sd 
by  the  i/sc  or  scoZed  courS/hjZe  cra/ves.  These  ra/ues 
(oesc  Sca/ejZ  -room  -ZZ?d  /"=50’  /oyuoyraph/c  /r?opp//7y. 


Des/yn  Sr/Zo  r/a.  • 

ches  >/e  System  Sny/becr/ny  t3o//stin  Adorn  6or  T ~/3 

Dated-  Apr//  /Sj  /<?77 

b/ovcm  my  C  cn/raints  • 

( 0  Mam/mt  Des/yn  Speed -  30  MPH 

(2)  Mam  I  in  e  (Srad/en  /  - */.  50  *A  Ala  x. 

(3)  Mo /n //he  Cor/ati/rc  -  4°00' M ox.  (Spiraled) 

( d)  Spur  /me  Curuo  lure  - / 4  *00  ’  Max.  (Mo  Spirals) 


Spjrcj/  lengths » 
Curve  Hum  ber  (Z7 


Surra  turC  *  °C?0  Sxrst/na 

Super  e /eta! ton  -  3  (d/3)  or  ma/ch  exuttoy  etcxilhn 

lenyth  ot  Spiro/  :  6rZ  S*. 

?  6  2  C3.5J 

>  Z/7' 


sz  -/ 


■HHBW 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 

HAKKttautia.  Pa. 


»u«j«ct  /iO/Q C  /~ L‘  £ f"  /ojS  //.JO)/ /*£?/  S/~ WO.  ^  2m. - 

J3  p  O  KToi/roje/  Ald/j^-tr/CLn _  _ imibt  »a  cO.  or _ •M*rr» 

ro,  (O.S.  Sir  my  CarD  of  £ny/S).CCr  5 - 

COMFUTKO  BY.  JsLL-ki—  DAT*.  .CHECKED  BY.  MjrLM™*-££2& _ 


uorre  A/snSe. 


r 


Ccsrsa  lure.  z  4  °<?0 ' 

Soper* /cua  Hon  r  2  /r/e  (  ft-/ 3) 


Len.y  If 


of  Sp/na  A  - 


4  2  Ca 
4>Z(2.S) 

t  y  S-  t 


C,  orue  A/<orrtf>cr  <?> 

C.urv'o-furd  *  /°00' 

Super*  leva  hof)  *  ^  "('ft- 13) 

Lenqfh  of  Spiral  -  C,  2  So. 

-U(.S) 

--  3!' 

<S  urue  A/u no  Joes' 

<S</  r  v  a  ic/  r  s  r  00  f 

Supcre  /e  i'j  ft  on  5  ''2  (&~ 

Ltoy-fh  of  3 pn-  0/ r  t<K 

’  CaZ(zo) 

t  ,/gs" 

dor  re  A/um&er  (^) 

(SvrSQ-furC  r  ^  „ 

Super*  fesa  fio  n  -  <?  j  (ft- 13) 

Lenqfk  ct  Spiral  1  Some  as  Curve  //a-  4 
f  r  SZ-2. 


/55' 


f 


F 

I 


£he$sie  System 


BULLETIN  NUMBER  R-13 
EFFECTIVE  DATE  April  !>),V 
REVISED  DATE  \n  1 1  is.  i" 


ENGINEERING  DEPARTMENT  PROCEDURE  BULLETIN 


:\T7RllC?:ONr  GOVERNING  THE  SUPERELEVATION  OF  THE  OUTER 
rat:.  and  the  speed  ue  tk*ins  o»  curves 


EJevation 

In 

Inches 

0  1 

i 

!  is  I 

2 

!  2*5  1 

3 

3*5  ! 

1. 

1*5  ' 

5 

B  .  i 

0-30 

WM 

m 

i 

mm 

pi 

1 

• 

: 

0-15 

m 

ESI 

mm 

102 

_ L 

1-00 

6o  i 

65  ; 

KM 

K9I 

■r|H 

69  . 

93 

96 

100 

1-15 

16  1 

53 

59 

63 

68  1 

72  | 

76  ; 

79 

63  ! 

86 

89 

1-30 

11  1 

1*0 

53  1 

58 

62 

65  , 

69  1 

72 

76 

79 

62 

1-15 

10 

15 

$0. 

_Jl 

57  . 

61 

61  1 

67  ; 

_  70' 

_  73— 

76 

2-00 

33 

12 

U6 

50 

53 

57  ! 

60 

63  ! 

65 

68 

71 

2-15 

36 

10 

U  ; 

17 

50 

51  . 

56 

59  1 

62  1 

61 

67 

2-30 

7u 

38 

ll  1 

15  i 

18  | 

51  ! 

53  | 

56  | 

59  i 

61 

63 

2-15 

3?  • 

36 

10  1 

13  ! 

16  ! 

51 

51 

56  1 

58 

6o 

3-C'C 

31 

35  : 

38  , 

ll 

in 

19  | 

51 

53  ' 

56 

58 

3-15 

30 

33  ; 

36  1 

39 

12  : 

15 

17 

19  ; 

51  I 

51 

56 

3-3C 

32 

35  1 

38 

10  i 

**3 

15  , 

17  1 

19  1 

52 

53 

*5 -if. 

25 

31 

31  i 

37 

39 _ 

ll  ' 

11  I 

16 

16  ' 

_50 

_ 52 

""  1-00 

27 

30 

33  . 

35 

38 

l0~^ 

1? 

11~ 

i6  r 

1^ 

50 

1-3C 

25  , 

28 

31 

33 

36  •' 

38 

lo 

12  1 

ii 

15 

17 

5-00 

21  , 

27  ' 

29 

32 

31  | 

36 

38  | 

n 

13 

15 

5-30 

23 

25  ' 

28  . 

30 

.  32  J 

31 

36  ] 

38  i 

10 

ll 

_ 1? 

6-oo 

22 

2l 

27 

29 

31 

33 

35  i 

36  , 

38  i 

3? 

ll 

£-30 

21  1 

23  ■ 

26 

2e 

30 

31  ! 

33 

35  i 

36  ! 

38 

39 

7-00 

20 

23  ■ 

25  1 

27 

29 

30 

32 

31  1 

35  , 

36 

36 

7-30 

20 

22 

2l 

26 

28 

29 

31 

32  , 

31  j 

36 

37 

6-oo 

19 

21 

23 

25 

27 

28 

30 

3  n 

33  1 

31 

5K 

8-30 

16 

20 

22 

21 

26 

28 

29 

30  1 

32 

33 

31 

9-00 

18 

20 

22 

21 

25 

27 

26 

30  ! 

31 

32 

j  23 

9-30 

17 

19 

21 

23 

25_ 

26 

27 

29  . 

30] 

31 

'  32 

10-00 

an 

19 

21 

22  ^ 

21 

25 

27 

28 

29 

30 

32 

10-30 

16 

18 

20 

22 

23 

25 

26 

27 

29 

30 

1  31 

11-00 

16 

18 

20 

21 

23 

21 

26 

27 

28 

29 

I  30 

11-30 

16 

18 

19  I 

21  I  22 

21 

25 

26 

27 

28 

_ 29 

12-00 

15 

'17 

19  1 

20 

22 

23 

21 

26 

27 

28 

11-00 

11 

16 

17 

19 

20 

21 

23 

21 

25 

26 

■ 

16-00 

13 

15 

16 

18 

19 

20 

21 

22 

23 

21 

ie-oo 

13 

ll 

15 

17 

18 

19 

20 

21 

22 

22 

20-00 

12 

13 

15 

16 

17 

16 

19 

19 

20 

21 

B53 

TABLE  C 

MAXIMUM  ALLOWABLE  SPEED  FOR  TOICHT  TRAIICS 


B2.-4 


BIG  CREEK  FLOOD  CONTROL  PROJECT 
CLEVELAND,  OHIO 

PHASE  II 

GENERAL  DESIGN  MEMORANDUM 

APPENDIX  B 
ALTERNATIVE  STUDIES 

NOVEMBER  1978 


SUBAPPENDIX  B3 


CORRESPONDENCE  RELATED  TO  ALTERNATIVE  STUDIES 

CONTENTS 

Correspondence  Page 

1.  21  April  1978  -  GFCC  to  Buffalo  District.  Letter 
of  transmittal  for  plan,  profile,  and  sections 

(April  1978  Alignment  Study) .  B3-1 

2.  27  April  1978  -  GFCC  to  Buffalo  District.  Comments 
on  plan,  profile,  and  sections  submitted 

21  April  1978  .  B3-2 

3.  16  May  1978  -  Buffalo  District.  Comments  on  plan, 

profile,  and  sections  submitted  21  April  1978  . B3-8 

4.  23  May  1978  -  GFCC  to  Chessie  System".  Letter 

regarding  Baltimore  and  Ohio  Railroad  criteria . B3-12 

5.  19  June  1978  -  Chessie  System  to  GFCC.  Letter 

regarding  Baltimore  and  Ohio  Railroad  criteria . B3-14 

6.  26  June  1978  -  GFCC  to  Buffalo  District.  Report  of 
meeting  at  project  site  on  13  June  1978 

(June  1978  Alignment  Study) . B3-15 

7.  28  July  1978  -  Buffalo  District  to  GFCC.  Revisions 

to  hydraulic  design . B3-22 

8.  10  August  1978  -  GFCC  to  Chessie  System.  Sub¬ 


mitting  preliminary  plan  and  sections  of  relocated 
Baltimore  and  Ohio  Railroad  mainline  and  spurline  .  .  .  B3-31 


CONTENTS  (Cont’d.) 

Correspondence  Page 

9.  22  August  1978  -  GFCC  to  Buffalo  District.  Sub¬ 

mitting  plan,  profile,  and  sections  of  floodway  and 
modified  channels  (August  1978  Alignment  Study).  .  .  .  B3-33 

10.  7  September  1978  -  Buffalo  District  to  GFCC. 

Revisions  to  hydraulic  design . B3-36 

11.  15  September  1978  -  GFCC  to  Buffalo  District.  Sub¬ 

mission  of  plan,  profile,  and  sections  of  diversion 
channel  (September  1978  Alignment  Study) . B3-40 

12.  26  September  1978  -  Buffalo  District  to  GFCC. 

Comments  on  plan,  profile,  and  sections  of 

diversion  channel  submitted  15  September  1978  ....  B3-42 

13.  2  October  1978  -  Chessie  System  to  CFCC. 

Comments  on  preliminary  plan  and  sections 

submitted  10  August  1978  . B3-48 


-ii- 


Oanmctt  Fleming  Cowodry  *  Carpcnter,  INC. 


April  21,  1978 


Mr.  Georg*  8.  Brook*,  Chief 
Operation*  and  Maintenance  Support  Section 
Buffalo  District,  Carp*  of  Engineer* 

1776  Niagara  Street 
Buffalo,  New  York  14207 


Re:  Contract  No.  DACW49-7B-C-0032 
Big  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County,  Ohio 


Dear  Mr.  Brook*: 

we  are  forwarding  herewith  a  general  plan,  profile  and  cross- 
section*  for  the  subject  project.  The  plan  and  cross-sections  show  a 
preliminary  alignment  for  the  floodway.  Modified  channel,  diversion 
channel  and  railroad  relocation.  The  profile  Is  only  for  the  floodway. 

The  grades  and  structure  locations  shown  on  the  profile  are  essentially 
those  present*:!  in  tha  Phase  I,  General  Design  Memorandum. 

The  locations  for  tha  proposed  drill  holes  are  also  shown  on  the 
plan.  The  Phase  1  drilling  has  been  revised  from  the  previous  submission 
and  is  now  presented  for  fins  I  comment  and/or  approval  before  start  of 
drilling. 

The  allgnamnts  shown  are  preliminary  and  can  be  refined  as 
additional  survey  and  foundation  information  becomes  avellabla.  The 
problems  that  are  involved,  however,  cannot  be  eliminated  entirely  by 
alignment  refinements . 

We  are  preparing  comments  on  tha  attached  drawings  that  will  be 
forwarded  to  you  within  a  few  days . 


Vary  truly  yours, 

GANNETT  FLEMING  CORD  DRY  AND  CARPENTER,  INC. 


ACHffp 


A  .  C .  HOOKE 
Head,  Dam  Boot  ion 


OAMNCTT  FLCMINa  Cohodhv 


Ca*p«nt*j».  Inc. 


'prll  ’7,  197 ^ 


<r.  George  B.  Brook*,  Chief 
C  peratlons  and  Maintenance  Support  Section 
Buffalo  lstrlct,  Carp*  of  Englneert 
1776  Niagara  Afreet 
Buffalo,  New  York  14707 


rURHCT:  Contract  No.  -  ^CV  49-78-C-003,> 

Big  Creek  Flood  Protection  Protect 
Cleveland,  Cuyahoga  County,  Ohio 


ear  Mr.  Brooks: 

Reference  l*  made  to  the  general  plan,  profile,  and  cross  section*  we 
submitted  to  you  on  ^prll  70,  1978.  Regarding  this  submission,  we  offer  the 
following  comment*  for  your  consideration. 


»•  SJMttl. 

V  here  possible,  we  tried  to  follow  the  alignments  as  presented  in  the 
These  I  General  aslgn  Memorandum  (G1  M).  However,  because  of  various 
oonatrauits.  the  alignments  as  presented  in  the  Phase  I  G'  I  t  could  not  always 
be  followed.  V. e  made  e  number  of  assumptions,  such  as  the  location  of 
bridge  piers  and  bottom  grade  of  the  existing  stream.  These  assumptions 
should  ba  sufficiently  accurate  for  preliminary  purpose*.  For  the  floodway, 
modified  channel,  and  diversion  channel,  we  used  the  bottom  widths  and  aide 
slopes  as  shown  in  the  Phase  I  G"'V .  For  the  fill  of  the  relocated  B*C  Railroad, 
we  used  a  aide  slope  of  IV  on  2.SH,  The  grades  of  the  floodway,  modified 
channel,  and  diversion  channel  are  essentially  the  same  as  shown  In  the 
Phase  i  G i  f/  . 


*•  MkaaasaA  b&q  BHiata. 

The  alignment  of  the  relocated  Bf-C  Railroad  had  to  ba  set  before  the  align¬ 
ment  of  the  floodway  could  be  determined.  For  the  grade  of  the  relocated 
Railroad,  we  used  essentially  the  same  grade  as  that  of  the  existing  Railroad. 


Garnett  Fleming  Corodry  a 


Carpenter.  Inc. 


April  27,  1978 


For  preliminary  purposes ,  we  (how  25  teat  n  tha  minimum  top  width  of  the 
Railroad  embankment.  The  distance  from  tha  eaatarllna  of  track  to  right  odga 
of  tha  top  of  fill  was  aat  at  IS  Mat.  Although  not  shown  on  tha  Croat  auctions, 
it  is  planned  to  provide  a  1-foot  minimum  dupth  vee-gutter  along  tha  1a ft  edge 
where  tha  top  of  fill  iataraaats  tha  slope  of  the  Norfolk  and  western  Railroad 
embankment.  As  noted  above,  wa  used  IV  on  2.SH  as  tha  slope  of  tha  relocated 
Railroad  fill.  This  nust  ha  oonsidarad  preliminary  sinoa  tha  final  slope  will  ha 
baaed  on  the  results  of  tha  stability  analysis.  Wa  believe  tha  relocated  B&O 
Railroad  as  shown  on  tha  general  plan  and  cross  sections  is  sufficient  for 
preliaiinary  purposes . 


9.  Diversion  Channel.  Based  on  a  IV  oa  2H  slope ,  the  maximum  height  of 
mil  at  tha  right  bank  of  tha  diversion  channel  is  about  US  foot.  The  relocated 
BVO  Railroad  alignment  on  the  left  beak  is  shown  without  spirals.  When  spirals 
are  added,  tha  Railroad  will  move  towards  tha  right  bank  requiring  that  tha 
diversion  channel  also  move  toward  tha  right  bank.  This  will  result  in  greater 
outs  and  increased  axes  vet  ion  la  tha  right  bank  area.  It  was  assumed  diet  ths 
out  was  in  overburden.  If  reek  Is  close  to  the  surface  on  tha  right  bank,  tha 
slope  could  be  steepened  —  thereby  reducing  the  sLsa  of  cut  and  satouat  of 
excavation.  Results  from  tha  subeiafoce  exploration  program  will  determine 
where  rock  la  in  this  area.  If  tha  out  slope  cannot  be  steepened ,  tha  excavation 
in  this  area  will  greatly  exceed  tha  aarount  estimated  in  tha  Phase  I  gdm  .  Wa 
believe  any  additional  studies  in  tha  diversion  channel  area  should  bo  delayed 
until  information  flroa  tha  subsurface  exploration  program  la  obtained,  m  tha 
fropoaad  drill  hois  layout,  there  is  only  one  hole  in  the  right  bank  wee  of  the 
diversion  channel.  This  will  supply  a  limited  amount  of  Information. 


L>ua  to  the  location  of  tha  existing  spur  trackage  and  tha  piers  of  tha 
West  25th  street  Bridge,  the  relocated  Railroad  spur  must  cross  tha  concrete 
flume  at  about  tha  location  shown  on  the  general  plan.  Tha  radius  of  curvature 
that  is  shown  connecting  tha  spur  to  the  mainline  is  about  280  feet.  The 
minimum  acceptable  radius  by  ARIA  Standards  is  about  350  fact  and  requires 
a  tangent  section  at  tha  ms  inline  beyond  tha  spirals  of  tha  mainline  curve. 

ThU  would  make  it  Incompatible  wtth  tha  alignment  proposed  in  tha  Phase  I 
GCM.  Fven  if  tha  alignment  can  be  successfully  resolved ,  the  toe  of  Ralfroad 
fill  will  encroach  on  the  diversion  channel  upstream  and  downstream  of  the 
flume.  Either  retaining  walla  or  trestles  would  be  required  to  eliminate  this 
conflict. 


At  approximate  Pteodway  Station  82* OOF,  tha  floodway  alignment  curves  to 
tha  right  in  order  to  achieve  a  ooafluenoe  wtth  tha  modified  Big  Creek  alignment, 
in  doing  so,  the  Ooodway  moves  from  a  location  between  tha  existing  and  relocated 
Railroad  alignments  to  a  location  downhill  of  tha  existing  Railroad.  A  cutoff  levee 
will  be  required  along  tha  left  aide  of  tha  Ooodway  in  order  to  prevent  Qocd flows 
ton  going  ever  tha  left  beak  of  tha  Ooodway  and  continuing  deem  tha  natural 
channel  that  will  exist  between  the  relocated  end  existing  Ralboed  alignments. 
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C.  jJsUs,  Between  Modified  Chennel  and  rtoodw»y. 

The  cut  slopes  on  the  left  bank  of  the  modified  channel  and  the  right  bank 
of  the  floodway  intoned,  sometimes  below  design  water  surface.  This  would 
allow  flood  waters  to  pass  over  the  Intersecting  point.  On  the  transmitted  cross 
sections,  the  slopes  are  drawn  without  riprap  in  the  modified  channel,  v  hen 
riprap  Is  added,  the  elopes  will  cut  further  into  the  existing  banks.  This  will 
lower  the  Intersection  point.  This  point  Is  now  shown  at  a  peak.  It  would  not 
be  practical  to  construct  It  this  way.  We  would  recommend  a  10-foot  minimum 
top  width  In  this  divide  area.  »•„  any  jivcn  section  In  this  area,  the  water  sur¬ 
face  elevation  of  the  floodway  is  different  from  that  of  the  modified  channel  (a; 
shown  in  the  Phase  I  C  V).  The  condition  that  exists  here  is  quite  different 
from  that  presented  In  the  Phase  I  C!  M.  4  standard-type  I-wall  in  the  divide 
would  permit  the  water  surface  elevations  to  be  at  different  elevations,  ‘tub- 
surface  conditions  will  determine  whether  or  not  an  !-wall  Is  practical  in  this 
area.  If  some  type  of  dividing  structure  is  not  constructed .  the  hydraulics  will 
be  substantially  different  from  thst  presented  in  the  Phase  I  T  »*. 


t.  aaa*  wav  Alignment. 

Between  Station  79*  OOF  and  Station  10?-*90r,  the  alignment  of  the  floodway 
was  moved  about  30  feet  towards  the  right  bank  to  avoid  any  conflict  with  the 
fill  of  the  relocated  BkC  Railroad  on  the  left  bank. 


6.  teSflilfln  fit. . rgp  ‘p.Ujwayff. 

The  floodway  is  about  160  feet  shorter  than  the  one  presented  in  the  Phase  » 
C'  V,  V  o  held  the  upstream  limit  of  the  project  at  Hat  Ion  119*  30  at  the  poln; 
shown  in  the  Phase  I  O  V  and  stationed  accordingly,  As  noted  on  the  general 
plan,  we  are  referring  to  floodway  station  as  "F",  modified  channel  as  *!.; " ,  and 
diversion  channel  as  "  V  1th  the  stationing  started  as  noted,  the  drop  spill¬ 
ways  are  located  at  the  stations  presented  In  the  Phase  I  G  t  ‘ . 


9.  HHi  MflM  PUrttt  ftn*  9t 

The  levee  along  the  right  bank  of  the  floodway  near  Hatton  109*09F 
encroaches  on  some  of  the  zoo  buildings.  The  floodway  could  be  moved  slight!. ? 
to  the  left  but  not  enough  to  eliminate  the  need  for  taking  these  buildings. 


10.  Btnalaoa  at  Right  Bide  of  Canaria  Transition. 

Although  we  have  not  gotten  Involved  in  any  detailed  studies  at  the  Nagy 
Boulevard  area.  It  appears  to  us  that  stoplocs  will  be  reculred  at  the  right  side 
at  about  Station  114* OOF.  A  flood  gate  would  be  an  alternative  to  providing  stop- 
logs.  This  Is  the  entranoe  to  a  zoo  maintenance  road  which  leads  to  low-lyirv 
areas  in  the  zoo.  If  It  is  not  closed  ofr,  floodwaters  from  ihr  floodway  will 
enter  the  zoo.  The  left  side  Is  a  continuation  of  Nagy  Boulevard  and  cannot  br> 
closed.  Flooding  on  the  left  side  Is  limited  to  highway,  ft  is  suggested  that 
effect  of  vertical  ctrvea  of  highway  and  wall  opening  on  chute  performance  and 
hydraulic  Jump  basin  be  reviewed . 
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11.  AWWOh  3KlUi  tt  CNMTttt  Chute. 

At  the  upstream  and  of  the  project,  the  approach  wall*  to  the  concrete  chute 
extend  far  into  the  right  bank  hillaide  aa  shown  on  the  general  plan.  Thia 
enoroachment  could  be  reduced  by  using  a  amaller  Qair  angle  on  the  approach 
well.  Vie  alao  note  that  a  fl aired  approach  wall  or  aotne  other  type  of  cutoff 
will  be  required  at  the  left  bank  to  prevent  Qoodwater  from  flowing  bttwoen  tht 
chut*  and  the  railroad  a  m  bank  man  t. 


12.  agm<  fiiife«iKtMtJalgiUfia« 

v  e  have  ahowa  the  location  of  the  propoaed  drill  holea  on  the  general  plan. 
The  number  of  drill  holea  remaina  at  27  aa  previously  propoaed,  However ,  we 
are  recommending  a  change  in  the  location  of  some  of  the  drill  holea  in  order 
that  they  be  compatible  with  the  general  plan.  When  we  met  with  you  on 
February  24,  1978,  Mr.  Gerlach  requested  that  the  number  of  Phaae  I  drill  holes 
be  reduced  bom  IS  to  14.  This  we  have  done  ea  shown  on  the  general  plan. 

1  rill  Holes  1  through  14,  inclusive,  are  Phase  I  and  'Till  Holea  IS  through  27, 
Inclusive,  are  Phase  n.  The  basic  layout  of  the  27  drill  holea  and  the  need  for 
each  (bill  hole  la  essentially  the  same  aa  previouaty  proposed,  we  are  recom¬ 
mending  changes  in  the  location  of  soma  of  the  drill  holea  In  order  to  obtain  the 
moat  useful  information  possible.  V»e  did  not  revise  the  estimate  of  linear  feet 
of  drilling,  v  e  do  not  anticipate  any  significant  change  from  the  760  L.F.  of 
total  drilling  previously  propoaed  and  approved  by  your  office . 


12.  Additional  survey  Oats  Required. 

We  will  need  certain  flald  survey  data  and  drawings  or  existing  structures. 
The  following  la  a  Hat  of  the  Items  needed; 

a.  Ooa  a  eectlofta  across  the  stream  bed  will  be  needed  et  certain  locations . 
Oa  the  topographic  map  that  you  gave  us,  tha  contour  across  the  stream  represents 
water  surface.  Streambed  data  will  ba  needed  et  the  following  locations: 

(1)  Prom  the  outlet  of  tha  three-barrel  conduit  to  about  700  feat  down¬ 
stream  of  tha  West  25th  Street  Bridge. 

(2)  At  the  downstream  end  of  the  project  between  Station  S3+50M  end 
Station  S6+00M  (see  General  Plan  transmitted  April  20,  1976). 

(3)  From  the  outlet  of  the  two-barrel  conduit  to  a  point  about  150  feet 
downstream  from  tha  outlet, 

b.  Her  Information  far  Fulton  PnrXwav  Bridge.  Drawings  on  the  bridge 
piers  will  be  needed,  Sirvsy  information  on  the  piers  et  the  right  and  left  side 
of  the  concrete  chute  will  also  be  needed,  in  particular,  the  location  of  piers 
will  have  to  ba  tiad  Into  tha  coordinate  system  used  on  the  topographic  drawings. 
The  location  of  tha  bridge  piers  ere  particularly  Important  because  the  chute  will 
have  to  ba  located  aa  close  as  possible  to  the  piers  at  tha  la  ft  side  in  order  to 
keep  the  out  on  tha  right  bank  to  a  minimum.  Topography  at  the  bridge  piers 
(under  the  bridge)  will  also  be  needed.  The  topography  under  the  bridge  was  not 
picked  up  by  the  phot  ograrame  trie  survey. 
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c.  Her  information  for  Will  li th  Stree t  Br ;ldge.  rawing*  and  survey 

data  will  be  needed  for  the  pier*  at  the  right  and  left  of  the  B'.C  Railroad.  The 
location  of  the  pier*  will  have  to  be  tied  Into  the  coordinate  system  used  on  the 
topographic  'Yawings .  The  location  of  the  piers  are  particularly  important 
because  clearance  reculrementi  will  have  to  be  met  when  laying  out  the  relocated 
nrr  railroad  and  the  spur  track.  Topography  at  these  two  bridge  piers  wlU  also 
be  needed .  Topography  under  the  bridge  was  not  picked  up  by  the  photogramme  trie 
survey.  stalls  of  the  piers  will  also  be  needed  to  assess  foundation  treatment 
required . 

d.  Nortel*  wtitym  Railroad  Bridge  (at,  v  est  nth  street  Bridge). 

.  rawings  on  the  bridge  and  abutments  wlllbe  needed.  The  abutments  of  the 
now  prr  railroad  Bridge  will  tie  into  the  upstream  end  of  the  abutments  of  th^ 
Norfolk  and  V  eetern  railroad  Bridge,  v  e  recommend  that  field  survey  data  be 
obtain*.'  for  the  abutments  at  the  upstream  end  of  the  bridge,  'ince  we  will  be 
Uetn  j  Into  this  abutment,  wc  feel  that  field  survey  data  is  needed  in  addition  to 
the  drawing  information  to  verify  If  the  drawings  are  up-to-date. 

••  EnUtUw  B&O  ha  Urged  Bridge  (upstream  ft  v-sst  2Sth  Street  fudge). 

•he  bridge  and  abutments  will  have  to  be  removed.  :  rawing*  on  the  bridge  ana 
abutments  will  be  needed  for  ostlnatln?  the  coot  of  removing  the  structures. 

t.  ISP  MOW*  Mte  «t  D9wn$9—m  End  o t  frolect.  T  rawings  will  be 
needed  on  this  bridge  and  abutmants.  The  relocated  BkC  track  will  be  Using 
Into  existing  track  fust  upstream  of  the  bridge.  Information  on  the  abutments 
will  be  helpful  since  the  diversion  channel  enters  the  existing  stream  at  thtr 
location. 

g.  aictei Cm The  concrete  transition  will  tie  Into 
toe  outlet  end  of  the  throe-barrel  conduit.  tit  her  drawings  or  survey  Inform  itior. 
on  the  outlet  structure  will  be  needed .  The  Invert  elevation  at  the  end  of  the 
conduit  will  be  part  of  the  Information  needed. 

h.  Two-Barrel  Condult .  -rawings  will  be  needed  on  the  two-barrel  conduit 
in  connection  with  the  design  of  the  concrete  transition  and  concrete  chute, 

l.  Norfolk  and  v-onem  Pallroad  ralnsas  structure* .  Between  the  Tultor. 
Parkway  Bridge  and  the  >A  est  75th  street  Bridge,  the  location  and  details  o' 
drainage  structures  along  the  Norfolk  and  western  Railroad  will  be  needed.  e 
could  not  find  any  drainage  structures  on  the  topographic  map.  However,  It  Is 
possible  that  ions  exist  but  were  not  picked  up  by  the  photogramraetrlc  survev. 
Since  the  embankment  of  the  relocated  B'C  Pallroad  will  be  placed  directly 
below  the  embankment  of  the  Norfolk  ani  Western  Pallroad,  it  is  extreme!-/ 
Important  that  details  on  any  existing  drainage  structures  be  obtained.  If  such 
structures  exist,  they  will  have  to  be  extended  Into  the  "gutter  system"  proposed 
for  the  uphill  aide  of  the  B'C  embankment  and  then  carried  through  the  embank¬ 
ment  into  the  floodway. 

1.  Getysrel  information  nneded  from  th»  Pa  Oreads,  in  connection  with  the 
B '  c  Pallroad  relocation  and  the  spur  track  relocation,  the  following  information 
will  be  needed: 
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(I)  Track  Plan. 

(t)  liO  Construct  loa  Standards. 

(3)  B&C  Design  Guideline*. 

(41  Typical  section. 

C 5 )  Turnout  "tandards . 

(6)  Communication  '  SlgnalUatlon  'tandartis. 

(7)  RAv  Requirement  —  HO  *1*1  NSV  . 

(B)  C  pe rating  r  ealgn  peedi— -B'C. 

It  v/oulc  be  desirable  that  we  obtain  the  above  Information  at  a  Joint  moating 
with  Railroad  personnel. 

k.  Monument  DCMrtPtlOAi.  We  need  dosoriptiona  of  tbo  mooumew.  and 
markers  usod  in  tba  topotraphlo  strvay .  V  e  will  b*  using  these  monuments  in 
•taking  out  the  drill  boles  and  soma  may  be  hard-to-fLnd.  The  descriptions 
would  be  helpful. 

Vary  truly  yours. 

GANNETT  FLEMING  CCR:  T  RY  \N.  CARFERTrr.  INC  . 


ATH/cb 


A.  C.  HC'CKT 
Head,  Dam  Section 
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DEPARTMENT  OF  THE  ARMY 

uufp  alo  Him r 1 1. T.  corps  of  engineers 
1776  Niagara  STREET 
BUFFALO,  NEW  YORK  1420"’ 


Big  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County,  OH 


16  May  1978 


Mr.  Albert  Hooke 
Head,  Dam  Section 

Gannet  Flemming  Corddry  and  Carpenter,  Inc. 
P.0.  Box  1963 
Harrisburg,  PA  17105 


Dear  Mr.  Hooke: 

The  purpose  of  this  letter  is  to  respond  to  each  of  your  27  April  1978 
comments  concerning  the  plan,  profile  and  cross  sections  you  prepared 
for  the  Big  Creek  Flood  Control  Project. 

The  following  is  our  response  to  each  of  your  comments  in  the  order 
presented  and  under  the  same  heading: 

a.  General .  We  anticipated  changes  in  the  basic  alignment  during 
the  Phase  II  GDM  studies  from  that  presented  in  the  Phase  I  GDM  report. 
However,  we  are  not  anticipating  any  major  changes  outside  the  Scope  of 
Work.  Your  comments  in  this  area  provided  us  some  insight  into  the 
preliminary  assumptions  you  used  to  fit  the  plan  into  the  project  area. 

We  recognize  that  you  will  eventually  refine  and  justify  the  slopes  used, 
etc.  in  the  detailed  design  portion  of  the  study  and  are  requesting 
specific  information  concerning  the  location  of  bridge  peirs  and  bottom 
grades  of  the  existing  stream  to  perform  the  detailed  design  required. 

The  survey  information  you  are  requesting  will  be  obtained  by  us  as 
outlined  in  paragraph  m  below. 

b.  Relocated  B&O  Railroad.  We  interpret  this  comment  as  information 
that  may  be  refined  in  the  future  but  does  not  require  a  response. 

c.  Diversion  Channel.  Paragraph  1  below  approves  your  subsurface 
exploration  program.  Your  comments  seem  to  indicate  that  you  are  uncomfor¬ 
table  with  the  boring  program  in  the  vicinity  of  the  Diversion  Channel. 

Our  F&M  section  has  reviewed  your  plan,and  they  believe  that  the  Phase  II 
hole  locations  are  flexible  enough  to  provide  additional  information  if 
necessary.  Any  reservations  you  have  in  this  area  should  be  discussed 
during  the  joint  on-site  meeting. 
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We  are  concerned  about  restricting  your  studies  in  the  diversion  channel 
area  until  the  drilling  is  complete.  We  would  like  to  be  advised  if  you 
anticipate  this  to  affect  the  contract  schedule  dates. 

d.  Relocated  Railroad  Spur.  The  problems  in  aligning  and  constructing 
the  spur  line  appear  very  critical.  Please  keep  us  advised  of  your  findings 
concerning  this  item.  I  expect  to  have  George  Brooks,  my  Project  Manager, 
attend  the  meeting  you  will  have  with  the  railroad  personnel. 

You  mentioned  that  if  the  alignment  was  feasible,  a  retaining  wall  or 
trestles  would  be  required  to  eliminate  the  railroad  embankment  encroachment 
on  the  diversion  channel.  If  any  of  this  work  is  outside  the  Scope  of  Work, 
please  provide  us  with  sufficient  information  to  evaluate  the  necessity 
of  including  it  in  the  work  and  identify  the  extra  effort  anticipated. 

e.  Floodway  at  intersection  with  Modified  Channel.  Our  Hydraulics 
Branch  is  presently  re-evaluating  the  changed  conditions  you  identified 
in  your  letter  and  will  modify  the  hydraulics  between  the  lower  drop 
structure  and  the  confluence  between  the  floodway  and  main  channel.  This 
will  impact  on  the  necessity  for  the  cutoff  levee  ,you  mentioned.  Further 
the  location  of  the  lower  drop  structure  may  be  moved  upstream. 

f.  Divide  between  Modified  Channel  and  Floodway.  We  agree  with  the 
10  foot  minimum  top  width  in  the  divide  area  you  recommended  providing  it 
is  not  in  conflict  with  the  ER's  covered  in  the  Scope  of  Work.  In  regards 
to  the  dividing  structure  required,  our  hydraulics  branch  is  redesigning 
the  system  to  relocate  the  modified  channel-floodway  confluence  to  eliminate 
the  need  for  such  a  structure,  as  noted  above. 

g.  Floodway  Alignment.  No  comment  required. 

h.  Location  of  Drop  Spillway.  No  comment  required. 

i.  Levee  along  Right  Bank  of  Floodway.  The  zoo  buildings  that  are 
in  the  way  of  the  floodway  levee  are  wooden  buildings  that  house  the  heavy 
ungulates.  We  agree  that  these  buildings  should  be  moved  to  another 
location  prior  to  construction.  We  originally  planned  on  raising  the  low- 
lying  zoo  lands  in  the  area  rather  than  constructing  a  levee  per  se  ,  but 
will  count  on  you  to  evaluate  whether  constructing  a  levee,  providing  land¬ 
fill  to  the  area,  etc.  is  the  best  method  of  raising  the  low-lying  areas 

of  the  zoo  along  the  floodway.  In  either  case,  the  right  bank  must  be 
elevated . 
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j.  Stoplogs  at  Right  Side  of  Concrete  Transition.  We  acknowledge  that 
the  area  has  to  be  built  up  in  the  reach  to  prevei  .  floodway  waters  from  enter¬ 
ing  the  zoo;  but  have  not  agreed  to  the  method.  Lore  information  must  be 
provided  before  we  can  make  such  a  decision  (landfill,  stoplogs  .  .) 

Our  Hydraulic  Branch  has  reviewed  your  comment  with  respect  to  the  effect 
of  the  wall  opening  (if  stoplogs  are  }ised)  on  the  chute  performance  and 
hydraulic  jump.  They  state  that  the  jump  has  been  designed  to  occur  upstream 
of  this  area  and  further  concern  is  unwarranted.  They  will  verify  the 
jump  positioning  again  with  the  revised  confluence  location  of  the  floodway 
and  creek,  height  of  drop  at  spillways;  etc.,  after  the  results  of  the 
subsurface  exploration  program  are  available. 

k.  Approach  Walls  to  Concrete  Chute.  We  agree  that  the  approach  walls 
should  be  evaluated  and  altered  as  necessary  during  the  design.  We  anti¬ 
cipated  such  changes  would  occur  during  the  detailed  design  portion  of  the 
contract . 


l.  Proposed  Subsurface  Exploration.  We  have  reviewed  and  are  herein 
approving  your  subsurface  exploration  program  with  the  following  comments: 

i)  We  request  an  update  and  resubmittal  of  the  specifics  of  your 
program  in  accordance  with  paragraph  2  of  Appendix  C  to  the  Scope  of  Work. 
Your  most  recent  submittal  changed  hole  numbers  and,  in  the  case  of  hole 
#13,  location,  without  any  change  to  the  data  previously  supplied. 

ii)  Location  of  Phase  II  holes  are  subject  to  being  relocated  based 
on  Phase  I  boring  results. 

iii)  As  a  matter  of  clarification,  the  Buffalo  District  normally 
desires  to  accomplish  1/3  of  its  borings  in  the  Phase  I  portion  of  the 
exploration  program.  I  do  not  expect  this  to  impact  on  your  present 
program  but  if  you  are  aware  of  additional  holes  that  you  believe  could  be 
accomplished  with  the  Phase  II  rather  than  Phase  I  borings,  please  advise 
us  accordingly. 

m.  Additional  Survey  Data  Required.  Inclosure  1  provides  you  with 
the  creek  thalweg  and  the  cross  sections  you  requested  (para  13  a) .  I  have 
requested  our  surveyors  to  obtain  the  pier  information  you  requested  in 
paragraph  13  (b)  and  13  (c)  and  will  provide  it  to  you  when  available. 
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1  anticipate  it  will  take  two  weeks.  The  surveyors  will  also  look  for  and 
locate  any  drainage  structures  along  the  N&W  railroad. 

1  trust  that  this  letter  adequately  responds  to  your  comments. 

Sincerely  yours. 


Incl. 
as  stated 


DANIEL  D.  LUDWIG 


Colonel,  Corps  of  Engineers 
Contracting  Officer 
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Mar  21,  1178 


Mr.  A.  M.  Schuh 
Division  Muigtr 
Baltimore  and  Ohio  Railroad 
Chaaata  System 
Akron,  Ohio  44309 


Ra:  tig  Croak  Flood  Control  Project 
C  lava  land,  Ohio 


Door  Mr.  ftehuh: 

Reference  la  aada  to  our  lattar  of  Mar  17,  1978,  regarding  tha  aub- 
lact  project  which  this  firm  la  da  signing  for  tha  luffalo  District,  Corps  of 
Engineers .  Wa  Indies  tad  in  that  lattar  that  wa  expected  to  sand  you  another 
lattar  In  tha  near  future  requesting  a  meeting  with  your  staff,  representatives 
of  the  Corps  of  Engineers  and  our  personnel  la  order  to  discuss  design 
or  1  tarts  and  standards  for  tha  proposed  railroad  relocation,  including  the  new 
bridge.  Accordingly,  we  are  requesting  that  such  a  meeting  be  caul  dared. 

As  part  of  the  propoeed  swatlng ,  we  should  like  to  obtain  tha  follow¬ 
ing  Information  or  data  from  you: 

1.  Drawings  of  Urn  existing  railroad  bridge  that  la  upstream  of  the  West 
2tth  Street  highway  bridge.  This  bridge  and  Its  abutments  will  have  to  be 
reserved  as  part  of  the  flood  oontrol  work.  Information  will  bs  beaded  tor 
estimating  tha  oost  of  removing  and  disposing  of  the  structure . 

3.  Drawings  of  tha  existing  railroad  bridge  at  tha  downstream  and  of 
tha  protect.  Drawings  will  ha  needed  of  this  bridge  and  Its  abutments.  Tha 
relooated  trackage  will  he  tying  Into  the  existing  trackage  )uet  upstream  of 
this  bridge.  Isformetton  oe  the  abutments  wlU  be  needed  because  the  pro¬ 
posed  diversion  channel  will  enter  the  existing  stream  near  this  point  and 
soma  grading  la  the  area  of  the  bridge  abutment*  might  be  required . 

3.  Plan  showing  details  of  the  existing  trackage  through  the  relocation 
area.  Including  communication  end  signal  lines . 


Mr.  A.  M.  Schuh 
M-'l?,  1979 


4.  Construction  standards  of  tha  Baltimore  and  Ohio. 

5.  Design  guidelines  of  the  Baltimore  end  Ohio  for  both  trackege  -ri  i 
bridges. 

6.  T/pic' I  sections  used  for  virlous  location  conditions,  particularly 
stdehlll. 

7.  Turnout  standards . 

9.  Communication  end  signs lltetlon  standards. 

9.  Right-of-way  requirements. 

10.  Operating  and  design  speeds  for  relocated  section. 


Costs  Incurrel  In  preparing  the  above  data  for  our  use  may  be  Invoiced 
to  this  firm,  attention  of  the  undersigned.  Please  let  us  know  when  and  where 
you  would  prefer  to  tal<  to  the  C  orps  of  engineers  arid  our  representatives  about 
the  project.  May  we  suggest  sometime  during  the  7une  7-9  period  ; 

Very  truly  yours , 

G  NNLTT  FUMING  COR  JDRY  ‘Ni.CARPr.NTER,  UC. 


A .  C  .  HOOKE 
Head,  Da  a  Section 
Hydraulic  Division 

AC  Hap 

oc:  Mr.  George  B.  Brooks, 

Buffalo  District,  Corps  of  Engineers 


Engineering  Department 


£hessie  System 

June  19,  1978  FD/94 

File:  H-10661 


Operating  Headquarters  Building 
P.  0  Bo*  1800 
Huntington,  W.  Va.  25718 


Mr.  A.  C.  Hooke 

Head,  Dam  Section,  Hydraulic  Division 
Gannecc  Fleming  Corddry  and  Carpenter,  Inc. 

P.  0.  Box  1963 
Harrisburg,  Pa.  17103 

Dear  Mr.  Hooke: 

Please  refer  to  your  letter  of  May  23  requesting  plans  and  data  for  design 
work  In  connection  with  track  relocation  in  Cleveland,  Ohio  due  to  the  Big  Creek 
Flood  Control  Project. 

Per  your  request,  the  following  are  attached: 

1.  Bridge  No.  108  located  upstream  of  the  West  23th  Street  highway 
bridge.  Five  sheets  of  detailed  plans. 

2.  Bridge  No.  110  located  downstream  from  West  25th  Street.  Bridge 
sketch  only  as  detailed  plans  are  not  available. 

3.  Copy  of  Valuation  Maps  V-121.3(S*126  and  S-13a)  showing  track 
location.  Exact  location  of  tracks,  pole  lines,  etc.  should  be 
verified  in  the  field. 

4.  Design  criteria  for  track,  bridges,  etc. 

3.  Package  of  standard  plans  for  track  and  turnout  material,  land 
construction  details. 

6.  Pamphlet  titled  "Industrial  Sidetracks"  giving  brief  description  of 
sidetrack  layout,  design  and  construction.  Most  of  the  matter  will 
also  apply  to  main  track  work  except  for  quantities. 

7.  Pamphlet  titled  "Specifications  for  Track  Construction"  Is  also 
primarily  for  sidetracks  though  most  of  the  data  applies  equally  to 
any  track. 

8.  Engineering  Department  Bulletins  R-4  (spiking)  and  R-13  (superelevation). 

9.  Operating  and  design  speeds  will  be  furnished  by  Mr.  Schuh's  office. 

We  believe  your  request  for  a  meeting  to  be  slightly  premature  until  such 
time  as  plans  can  be  developed  In  some  detail  to  warrant  a  field  trip  to  review  same. 
We  certainly  will  assist  In  reviewing  preliminary  alignment,  grade,  etc.  plans  as  they 
become  available  to  help  direct  a  suitable  solution.  Please  feel  free  to  contact  this 
office  or  our  local  engineering  office  at  Akron. 

Very  truly  yours, 

^zJ/kuX 

ffi.  W.  Brent 
Chief  Engineer 

cc:  Mr.  A.  M.  Schuh  -  Please  furnish  Mr.  Hooke 

with  operating  speed  for  the  project. 

The  Chesapeake  end  Ohio  Railway  Compeny  -  The  Baltimotc  end  Ohio  Railroad  Company 
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Mr.  George  B.  Brooks,  Chief 

Operations  and  Maintenance  Support  Section 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 


SUBJECT:  Contract  No.  DACW49-78-C-0032 

Big  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County,  Ohio 


Dear  Mr.  Brooks: 

A  meeting  was  held  at  the  project  site  on  June  13,  1978.  The  main 
purpose  of  the  meeting  was  to  discuss  the  results  of  the  Phase  I  Subsurface 
Exploration  Program  and  proposed  changes  to  the  Phase  n  Subsurface 
Exploration  Program.  The  following  were  In  attendance: 

Buffalo  District,  Corps  of  Engineers  (NCB) 

George  B.  Brooks 
John  Gerlach 
Irving  Relnlg 

Gannett  Fleming  Corddrv  and  Carpenter,  Inc.  (GFCC) 

Albert  C.  Hooke 
Frederick  Futchko 
Peter  G .  Robelen 
Walter  Marriott 
James  H.  Thoma 

Buffalo  District  representatives  and  GFCC  representatives  met  at  the 
West  25th  Street  Bridge.  An  Inspection  of  the  downstream  end  of  the  project 
site  followed.  The  items  that  were  of  particular  Interest  In  this  area  in¬ 
cluded  the  piers  of  the  West  25th  Street  Bridge,  the  Baltimore  and  Ohio  (B&O) 
Railroad  Bridge,  the  Norfolk  and  Western  (N&W)  Railroad  Bridge,  the  spur 
track  of  the  B&O  Railroad,  and  the  waste  pile  on  the  right  bank  downstream  of 
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the  West  25th  Street  Bridge.  Mr.  Hooke  noted  during  this  Inspection  that 
Mr.  Marriott  specialized  In  Railroad  Engineering  and  that  he  would  be  In¬ 
volved  in  the  B&O  Railroad  and  B&O  spur  track  relocations.  Mr.  Hooke 
also  noted  that  Mr.  Thoma  was  a  Bridge  Engineer  and  would  be  Involved  In 
the  design  of  the  two  Railroad  bridges.  After  looking  at  the  site  of  the  new 
B&O  Railroad  bridge,  Mr.  Marriott  questioned  if  there  would  be  sufficient 
side  clearance  between  the  relocated  track  and  the  West  25th  Street  Bridge 
pier  to  meet  Railroad  standards.  The  distance  from  centerline  of  the  N&W 
track  and  the  downstream  edge  of  the  West  25th  Street  Bridge  pier  was 
measured  and  found  to  be  42.5  feet.  Mr.  Marriott  stated  that  this  was 
sufficient  and  clearance  should  not  be  a  problem. 

After  Inspecting  the  tracks  in  the  siding  area,  Mr.  Marriott  felt 
that  the  rail  and  hardware  could  be  re-used  but  the  ties  could  not. 

The  area  at  the  very  downstream  end  of  the  project  was  also 
inspected.  Mr.  Brooks  noted  that  Immediately  downstream  of  where  the 
project  terminates,  the  stream  originally  divided  into  two  channels.  The 
waste  material  being  dumped  In  this  area  has  completely  filled  in  the 
channel  that  was  against  the  right  bank.  Consequently,  the  stream  is  now 
only  flowing  in  the  other  channel  that  Is  right  next  to  the  B&O  Railroad 
track.  Mr.  Brooks  Is  checking  Into  this  situation.  He  noted  that  a  permit 
was  Issued  for  dumping  In  the  general  area  but  It  did  not  Include  filling  in 
the  channel.  During  the  Inspection  It  was  noted  that  a  large  steel  power 
pole  with  two  guy  wires  was  located  at  the  downstream  end  of  the  project. 
The  pole  and  guy  wires  will  have  to  be  relocated  In  order  to  construct  the 
diversion  channel.  Mr.  Brooks  stated  that  this  was  a  345,000  volt  line 
owned  by  the  Cleveland  Electric  Illuminating  Company.  Mr.  Brooks  will 
check  into  the  relocation  of  this  utility. 

The  project  site  In  the  vicinity  of  the  Fulton  Avenue  Bridge  was  also 
Inspected.  The  concrete  transition  In  this  area  will  be  close  to  the  abut¬ 
ments  of  the  B&O  Railroad  bridge.  Although  the  bridge  abutments  might  not 
create  any  problems,  GFCC  stated  that  plans  of  the  bridge  might  be  needed. 
GFCC  will  check  Into  this  and  if  bridge  plans  are  required ,  GFCC  will 
request  them  from  the  Railroad. 

The  core  and  Jar  samples  from  the  Phase  I  drilling  were  stored  in 
Suburban  Power  Industry's  warehouse  near  the  project  site.  An  Inspection 
of  representative  core  and  Jar  samples  was  made.  Mr.  Robelen  noted  that 
the  core  samples  were  extremely  uniform  and  It  was  only  necessary  to  look 
at  cores  from  a  few  drill  holes.  Mr.  Robelen  stated  that  except  for  some 
minor  exceptions,  the  rock  encountered  Is  hard  medium  gray  shale.  It  was 
pointed  out  that  the  most  significant  characteristic  of  the  shale  is  that  It 
air  slakes.  The  core  samples  are  generally  long  solid  pieces  when  they 
come  out  of  the  core  barrel.  However,  within  an  hour  of  exposure  to  air, 
the  rock  starts  developing  fractures  parallel  to  the  bedding  and  In  a  few 
days  many  of  the  core  samples  are  completely  broken  Into  numerous  small 
pieces.  Mr.  Hooke  stated  that  the  alr-slaklng  characteristic  of  the  shale 
is  a  concern  where  the  floodway  and  diversion  channel  are  cut  Into  rock. 

In  these  areas  the  rock  will  disintegrate  to  a  depth  of  about  6  to  12  Inches 
and  then  the  disintegration  ceases.  When  a  flood  occurs,  the  disintegrated 
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material  will  be  washed  away.  After  a  flood,  a  new  cycle  of  disintegration 
will  start.  After  several  floods,  a  substantial  amount  of  the  rock  will  have 
been  removed.  This  would  not  be  a  problem  for  a  channel  that  has  a  con¬ 
stant  flow.  As  long  as  the  material  is  wet,  it  does  not  slake.  Mr.  Hooke 
recommended  that  riprap  on  bedding,  shotcrete,  or  some  other  type  of  protec¬ 
tive  material  be  considered.  Mr.  Brooks  noted  that  the  floodway  will  have 
floodflows  once  in  about  7  years.  A  decision  will  be  required  from  the 
District  as  to  whether  or  not  protection  should  be  considered. 

After  inspecting  the  core  and  jar  samples,  further  discussion  on  the 
project  continued  In  a  local  restaurant.  There  was  a  general  discussion 
about  the  proposed  concrete  flume  and  spur  Railroad  track  that  are  shown 
in  the  Phase  I  GDM  as  passing  through  the  same  arch  of  the  West  25th  Street 
Bridge. 


Mr.  Hooke  pointed  out  that  the  proposed  flume  is  supposed  to  have 
an  Interior  width  of  60  feet  and  pass  through  the  arch  on  a  skew.  With 
3-feet  thick  walls,  the  out-to-out  width  of  the  flume  Is  66  feet.  In  passing 
through  the  arch  on  a  skew,  the  flume  requires  a  width  of  86  feet.  From 
footer-to-footer  of  the  parallel  piers  of  the  arch,  there  Is  only  68  feet.  So, 
it  Is  Impossible  for  the  60-foot  wide  flume  to  pass  through  the  arch  on  a 
skew.  It  would,  in  fact,  be  risky  to  try  putting  a  60-foot  flume  through 
normal  to  the  bridge,  or  parallel  to  the  piers.  There  would  only  be  a  foot 
clearance  on  either  side . 

As  part  of  the  Phase  I  drilling,  a  hole  was  drilled  near  each  pier. 

The  drilling  verified  the  pier  footer  elevations  scaled  from  the  bridge 
construction  drawings.  Looking  downstream,  the  left  pier  footer  apparently 
is  founded  on  stratified  gray  shale  at  approximate  Elevation  600;  while  the 
right  pier  footer  is  founded  on  stratified  gray  shale  at  approximate 
Elevation  607.  The  invert  of  the  flume  is  approximate  Elevation  597,  so  the 
flume  excavation  grade  would  be  about  Elevation  594.  That  is,  the  flume 
excavation  must  be  taken  to  approximately  6  feet  below  the  foundation  of 
the  left  pier  and  approximately  13  feet  below  the  foundation  of  the  right  pier. 
Considering  that  the  rock  Is  a  horizontally  stratified,  air-slacking  shale,  It 
would  be  expedient  to  have  about  a  minimum  of  5  feet  of  rock  berm  between 
the  pier  footer  and  the  adjacent  excavated  trench.  Even  with  close-line 
drilling  to  control  the  limits  of  the  hand -excavated  area,  there  will  be  some 
overbreak.  The  vertical  surfaces  should  probably  be  covered  quickly  with 
about  3  inches  of  reinforced  shotcrete,  as  the  excavation  is  made  in  vertical 
layers,  to  seal  In  the  rock  moisture  and  provide  some  structural  support. 

If  a  flume  with  a  50-foot  Interior  width,  or  56-foot  exterior  width, 
were  to  be  constructed  normal  to  the  bridge,  or  parallel  to  the  piers,  there 
would  be  a  6-foot  berm  or  either  side  of  the  flume  excavation  at  the  eleva¬ 
tion  of  the  respective  bridge  pier  foundation.  A  flume  with  a  40-foot  interior 
width,  or  46-foot  exterior  width,  If  constructed  on  a  skew,  would  require 
a  width  of  66  feet  normal  to  the  bridge.  This  would  be  tight  at  the  diametrically 
opposite  pier  footer  corners,  but  probably  could  be  constructed.  A  few  feet 
smaller  would  lessen  the  risk  somewhat.  Since  the  West  25th  Street  Bridge 
Is  owned  by  Cuyahoga  County,  the  question  was  raised  as  to  whether  the 
County  would  have  to  approve  the  preliminary  plans  and  specifications  for  the 
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flume.  Since  the  excavation  goes  below  the  pier  footers,  they  might  be 
Interested.  Mr.  Brooks  said  that  he  would  check  on  this. 

Information  will  be  required  from  the  District  as  to  the  hydraulic 
design  of  the  structure  that  they  decide  to  use  In  this  location. 

Mr.  Marriott  stated  that  there  were  many  problems  associated  with 
the  design  of  the  spur  Railroad  bridge .  With  the  flume  size  and  alignment 
complication  added  to  the  spur  turnout  radius  difficulties,  the  concept 
shown  In  the  Phase  I  GDM  Is  virtually  Impossible  to  achieve. 

Mr.  Marriott  presented  a  plan  showing  an  alternative  location  for  the 
spur  Railroad  bridge.  At  this  location  the  spur  Railroad  bridge  would  cross 
the  stream  about  500  feet  upstream  of  the  West  25th  Street  Bridge.  The 
spur  Railroad  bridge  at  this  location  would  be  about  200  feet  long  and  a 
middle  pier  would  be  required. 

Mr.  Brooks  agreed  that  the  problems  with  the  Railroad  spur  bridge 
at  its  Phase  I  GDM  location  are  such  that  a  new  location  is  warranted.  The 
new  location  proposed  by  GFCC  was  satisfactory  to  Mr.  Brooks.  Regarding 
possible  changes  In  the  flume  alignment  and  size,  Mr.  Brooks  stated  that 
he  will  have  the  Corps'  Hydraulic  Section  check  Into  the  alternatives 
available .  The  Hydraulic  Section  will  also  take  Into  consideration  the 
new  location  of  the  Railroad  spur  bridge  and  Its  middle  pier. 

There  was  a  general  discussion  regarding  required  clearance  between 
design  water  surface  and  low  steel  of  the  Railroad  bridges.  Mr.  Hooke  stated 
that  a  minimum  clearance  of  2.0  feet  has  been  used  by  GFCC  on  other  Corps' 
projects.  Mr.  Brooks  stated  that  he  would  check  into  this. 

Mr.  Brooks  stated  that  the  Corps'  Hydraulic  Section  has  changed 
some  project  features  as  a  result  of  hydraulic  computations  based  on  the 
Phase  I  drilling  Information.  Mr.  Brooks  stated  that  the  size  and  location 
of  the  upper  drop  spillway  will  remain  unchanged  but  the  lower  drop  spillway 
will  be  replaced  by  two  low  rlprapped  structures.  There  would  be  a  drop  of 
about  3  feet  at  these  structures. 

There  was  a  general  discussion  on  the  waste  area  at  the  downstream 
end  of  the  project.  Mr.  Robelen  stated  that  it  Is  an  active  waste  area  and 
the  contours  are,  therefore,  constantly  changing.  The  latest  topographic 
map  was  based  on  photogrammetrlc  methods  from  aerial  photography  dated 
April  1977.  It  Is  not  known  how  much  the  contours  have  changed  since 
April  1977.  Mr.  Futchko  stated  that  a  considerable  amount  of  diversion 
channel  excavation  will  come  from  the  waste  material  and  in  order  to  have 
an  accurate  excavation  quantity,  the  contours  would  have  to  be  brought 
up  to  date.  Mr.  Brooks  stated  that  he  would  check  Into  the  possibility  of 
having  the  waste  area  surveyed. 

Mr.  Robelen  stated  that  If  an  old  USGS  topographic  map  of  the  site 
area  were  available ,  It  could  be  used  for  determining  the  top  of  natural 
ground  line  at  the  waste  pile  area.  Mr.  Brooks  stated  that  he  would  check 
to  see  If  he  could  find  one . 
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Mr.  Hooke  stated  that  a  considerable  amount  of  the  relocated  Railroad 
fill  was  Intended  to  come  from  the  diversion  channel  excavation.  Since  a 
large  portion  of  this  excavation  is  waste  material  that  cannot  be  used  In  the 
Railroad  fill,  material  will  probably  have  to  be  borrowed.  Mr.  Futchko  also 
pointed  out  that  a  spoil  area  will  be  needed  for  the  excavated  waste  material. 
Mr.  Brooks  stated  that  he  would  check  into  finding  a  borrow  area  and  a  spoil 
area. 


Mr.  Hooke  noted  that  the  Phase  I  GDM  did  not  Include  a  discussion 
on  the  environmental  effects  of  the  waste  pile.  Mr.  Brooks  stated  that  he 
would  discuss  this  with  the  Environmental  Section  of  the  Corps. 

GFCC  presented  their  recommended  Phase  II  Drilling  Program. 

Mr.  Futchko  pointed  out  the  changes  from  the  original  Phase  II  Drilling 
Program.  Drill  Hole  Nos.  20  and  25  were  relocated  so  that  they  would  be 
located  at  the  abutments  of  the  new  location  of  the  spur  railroad  bridge. 

Drill  Hole  No.  18  was  relocated  In  order  to  obtain  Information  on  the  B&O 
Railroad  fill.  Drill  Hole  No.  27  was  relocated  In  order  to  obtain  more 
Information  on  the  waste  pile  material.  Mr.  Gerlach  agreed  that  these  holes 
would  give  more  useful  Information  at  their  relocated  position  than  at  their 
original  location.  Mr.  Futchko  stated  that  Drill  Hole  Nos.  24  and  26  could 
be  relocated  to  areas  where  more  useful  Information  could  be  obtained. 

After  a  general  discussion  on  this  matter,  it  was  agreed  that  Drill  Hole 
No.  26  would  be  relocated  to  the  waste  pile  area  and  Drill  Hole  No.  24 
would  be  relocated  to  the  levee  at  the  right  bank  of  the  floodway  at  the 
upstream  end  of  the  project.  Mr.  Robelen  stated  that  auger  borings  would 
be  obtained  to  supplement  the  drill  hole  information.  Auger  borings  were 
planned  at  the  left  side  of  the  chute  at  the  upstream  end  of  the  project, 
along  the  levee  at  the  right  bank  of  the  floodway  at  the  upstream  end  of  the 
project  and  at  the  waste  pile.  Mr.  Hooke  stated  that  a  survey  crew  would 
survey  In  the  relocated  drill  holes  and  the  auger  borings.  This  has  been 
accomplished . 

Mr.  Robelen  stated  that  undisturbed  samples  were  proposed  at  Drill 
Hole  Nos.  5,  6,  and  18,  and  that  pressure  tests  In  rock  were  proposed  at 
Drill  Hole  Nos.  17  and  19,  After  a  general  discussion  on  this,  Mr.  Gerlach 
agreed . 


Mr.  Relnlg  requested  that  some  soli  samples  from  the  waste  pile 
be  tested.  Mr.  Robelen  stated  that  representative  samples  would  be 
tested. 


Mr.  Robelen  requested  copies  of  Drilling  Log  Forms,  ENG  Forms  1836 
and  1836A.  Mr.  Gerlach  stated  he  would  send  these  to  GFCC.  These  have 
been  received.  Mr.  Gerlach  requested  that  the  core  boxes  be  re-lettered 
so  that  the  lettering  is  running  normal  to  the  long  axis  of  the  box  and  not 
parallel.  Mr.  Robelen  stated  that  this  would  be  done. 

Mr.  Robelen  stated  that  all  the  core  boxes  and  jar  samples  would 
be  taken  to  Harrisburg.  As  per  scope  of  work,  they  will  be  delivered  to 
Buffalo  when  design  is  complete . 
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Mr.  Hooke  stated  that  he  had  talked  to  the  Chessle  System  regarding 
setting  up  a  meeting  to  discuss  the  B&O  Railroad  relocation  and  the  two  new 
Railroad  bridges.  The  Chessle  $•  stem  thought  that  such  a  meeting  was  pre¬ 
mature  and  requested  that  prellnn  sary  plans  be  submitted  to  them  for  thel>- 
comment  and/or  approval.  There  was  a  general  discussion  on  the  procedure 
for  submitting  these  preliminary  plar  to  the  Chessle  System.  In  the  Interest 
of  saving  time,  Mr.  Brooks  requested  that  GFCC  send  them  directly  to  the 
Chessle  System  with  a  copy  to  the  Corps. 

GFCC  gave  the  following  information  to  the  Corps: 

1.  Logs  of  the  Phase  I  drilling. 

2.  Two  copies  of  a  plan  showing  the  revised  Phase  II 
Drilling  Program. 

3.  Two  copies  of  the  revised  Phase  II  drilling  showing 
breakdown  of  estimated  depths  of  overburden  and 
rock  drilling . 

4.  A  plan  showing  GFCC's  proposed  location  of  the 
spur  railroad  bridge.  GFCC  agreed  to  send  the 
Corps  another  copy  of  this  plan.  A  copy  Is 
transmitted  herewith. 

5.  A  print  of  the  West  2Sth  Street  Bridge  piers  with  the 
flume  shown  thereon .  Another  copy  of  this  drawing 
Is  also  forwarded  herewith. 

The  Corps  gave  the  following  to  GFCC: 

1 .  A  print  showing  the  location  of  the  20-inch  diameter 
waterline  at  the  West  25th  Street  Bridge. 

2.  A  set  of  prints  showing  the  location  of  the  utilities 
of  the  Cleveland  Electric  Illuminating  Company. 

3.  A  set  of  prints  showing  the  location  of  the  utilities 
of  the  Division  of  Light  and  Power,  City  of 
Cleveland . 

4.  Survey  notes  for  location  of  bridge  piers  and 
cross  sections. 

5.  Mr.  Brooks'  handwritten  notes  on  N&W  Railroad 
meeting  (June  8,  1978). 

6.  Mr.  Brooks'  handwritten  notes  on  utility  and  landfill 
activity  at  site  (June  8,  1978).  Attached  to  the  notes 
Is  Information  on  the  Hennlnger  Storm  Sewer. 
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June  26,  1978 


On  June  23,  GFCC  received  the  design  Information  which  they  had 
requested  from  Chessle  System.  Included  were  two  Valuation  Maps.  We 
are  forwarding  half-scale  copies  of  these  maps  herewith  for  your  use.  The 
downstream  map  Is  of  Interest  since  It  shows  the  original  location  of  Big 
Creek  before  construction  of  the  Railroad,  it  also  shows  the  location  of  a 
City-owned  power  plant  and  reservoir  where  the  landfill  is  now.  This 
probably  explains  the  ashes,  bricks,  and  large  sections  of  concrete  slabs 
found  at  the  bottom  of  the  trashpile  In  that  area.  Other  unusual  findings 
are  also  explained. 

We  are  forwarding  copies  of  Mr.  Robelen's  Phase  n  logs  for 
Mr.  Gerlach.  Now  that  the  Railroad  design  criteria  have  been  received, 
we  find  that  the  Chessle  requirements  are  well  over  AREA  minimum 
requirements.  A  preliminary  plan  should  be  ready  for  submission  to 
Chessle  about  July  6,  1978. 


Very  truly  yours , 

GANNETT  FLEMING  CORDDRY  AND  CARPENTER,  INC. 


A.  C.  HOOKE 
Head ,  Dam  Section 


ACH/cb 

Incls.  as  noted. 
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uEPARTMENT  OF  THE  ARMY 
BUFFALO  DISTRICT, CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO.  NEM  YORK  14207 

NCBED-DM  Re:  Contract  No.  DACW49-78-C-0032  28  July  1978 

Big  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County,  Ohio 


Albert  Hooke,  Head,  Dam  Section 
Gannett  Fleming  Corddry  and  Carpenter,  Inc. 
P.O.  Box  1963 
Harrisburg,  PA  17105 


Dear  Mr.  Hooke: 

The  purpose  of  this  letter  is  to  provide  you  with  information  you 
requested  in  your  26  June  1978  letter  documenting  the  Phase  I  boring 
meeting. 

The  following  is  the  information  you  requested: 

Hydraulics.  Attachment  1  is  the  revised  hydraulic  design  for  the 
Big  Creek  FC  Project.  Essentially,  this  revision  replaces  the  two  8- 
1/2  foot  drop  structures  with  five  small  rocklined  drops,  relocates 
the  floodway  and  main  channel  junction,  increases  the  main  channel 
bottom  width  downstream  of  the  three  barrel  arch  culvert,  and  reduces 
the  diversion  channel  entrance  width  from  60  feet  to  50  feet. 

* 

Landfill  Operation.  The  landfill  operation  downstream  of  the 
W.  25th  Street  Bridge  is  being  conducted  by  Leone  Trucking  Co.,  Inc. 
of  Cleveland,  OH  under  a  permit  issued  by  the  city  of  Cleveland.  The 
Contractor  was  found  in  violation  of  Section  404  because  flow  of  the 
creek  was  being  altered.  The  Corps  has  stopped  this  operation  as  it 
affects  the  current  project  and  informally  Mr.  Leone  has  stated  that 
he  will  remove  the  debris  from  the  creek.  Any  additional  excavation 
required  in  the  project  area  as  a  result  of  this  landfilling  opera¬ 
tion  must  be  incorporated  into  the  project  design.  The  Corps  is 
updating  the  topographic  maps  in  the  landfill  area  and  will  forward 
the  revised  maps  to  you  when  they  are  completed.  Unfortunately,  we 
could  not  locate  any  pre-landfill  topographic  maps  of  the  area  you 
requested. 

Minimum  Clearance.  The  following  freeboard  allowances  are  con¬ 
sidered  to  be  satisfactory  for  this  project: 

a.  2  ft.  in  rectangular  cross  sections. 
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b.  2.5  ft.  in  trapezoidal  sections  for  concrete  and  lined 
channels. 

c.  2.5  ft.  for  riprapped  channels. 

d.  3  ft.  for  earth  levees. 

The  minimum  clearance  of  2  feet  will  be  required  between  design  water 
surface  and  low  steel  of  the  railroad  bridge  constructed  under  this 
project  unless  specifically  approved  otherwise. 

Power  Pole  Relocation.  The  relocation  of  the  132,000  volt  pri- 
mary  electric  pole  downstream  of  the  W.  25th  street  Bridge  is  the 
responsibility  of  our  local  cooperator.  What  we  need  from  you  is  a 
specific  determination  that  the  pole  and/or  its  guy  wires  need  to  be 
relocated  and  the  minimum  distance  involved.  Naturally,  we  would 
prefer  the  utility  pole  remain  in  its  present  location.  Please 
advise  us  accordingly  if  this  cannot  be  incorporated  into  the  design. 

Slaking  Shale.  Riprap,  shotcrete  or  some  other  type  of  protec¬ 
tive  material  is  required  on  the  bedding  of  the  air  slaking  shale  to 
control  the  rock  disintegration.  For  your  information,  I  am 
enclosing  a  copy  of  an  information  brochure  (Attachment  2)  of  a 
product  we  are  considering  on  another  project  to  control  erosion. 

Borrow  and  Spoil  Areas.  The  location  of  the  borrow  and  spoil 
areas  will  be  supplied  by  the  project's  local  cooperator. 

I  trust  this  letter'  adequately  responds  to  your  comments. 

Sincerely  yours, 


2  Incl  DANIEL  D.  LUDWIG  / 

as  stated  Colonel,  Corps  of  Engineers 

Contracting  Officer 


HARriu- . a,  PA. 

OANNETT  FUr  ■\1G  CORDOWI  * 
AMD  CAHFV, ;  /  £/?,  IHCj  . 
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CAjtihtNTKK.  Inc. 


August  10,  1978 


Mr.  J.  w .  but,  Chief  HgttHr 
CHESStt  SYSTEM 
P.C.  Box  1800 

Huntington,  west  Virginia  2S718 


SUBJECT:  Track  Relocation 

Big  Craak  Flood  Control  Project 
Cleveland,  Ohio 


Coer  Mr.  Brent: 


Reference  Is  node  to  your  latter  of  June  19,  1978,  File:  H-10M1 , 
transmitting  design  standards  to  us  for  use  on  the  subject  project,  which 
we  are  designing  for  the  Buffalo  District,  Corps  of  Engineers.  The  standards 
have  bean  utilised  to  prepare  a  preliminary  layout  far  the  relocation. 

We  are  forwarding  herewith  two  copies  of  each  of  the  following  for 
your  coeunant  and/or  approval. 

1.  Preliminary  layout  sheet,  showing  plan,  profile,  and 
roadbed  sections. 

2.  Six  cross  sections,  located  as  shown  on  the  layout 
sheet,  showing  the  relocated  tracks,  existing  tracks, 
and  proposed  floodwey. 

3.  preliminary  drawing  of  a  two-span  siding  bridge  over 
the  proposed  floodway. 

4.  ftellmlnary  drawing  of  a  mainline  bridge  over  Big 
Creak.  This  bridge  must  be  constructed  adjaoent  to 
the  existing  Norfolk  and  Western  Railroad  Bridge, 
so  that  the  two  bridges  are  slde-by-slde  under  an 
existing  arch  of  the  West  2Sth  Street  highway  bridge. 

The  wingwalls  of  the  Norfolk  and  Western  Railroad 
Nidge  must  be  removed  in  order  to  allow  the  two 
abutments  to  adjoin  each  ether.  We  plan  on  discussing 
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August  10,  1020 


thU  with  tha  Norfolk  and  Wastarn  Railroad  aftar 
your  goaawti  tn  rooolvod .  This  la  tha  oady  loca- 
tfoa  wharo  tha  two  Railroad  aUgsawata  will  ba  a 
ahlBMia  diataaoa  apart, 

S.  Loga  of  tom  axpioratory  holaa  drtliad  at  brldga 
abutmanta .  Location  of  holaa  ara  shown  on  brldga 
drawings.  Tha  abutmanta  will  ba  toondari  la  fine 
rook. 

Ptaaaa  inform  ua  of  any  additional  raquiraaants  that  you  aUght  hava 
and  what  additional  action  la  naadad  to  claar  tha  rolooatlon  tar  final  da  sign. 

Vary  truly  youra, 

GANNETT  FUMING  CORDDW  AND  CAJtKNTER,  INC. 


A.  C.  HOOKE 
Hand,  Dan  Saotloo 

ACH/ob 

Ends,  aa  aotad. 

oo:  Mr.  A.  M.  Sohuh,  Chassis  Systaai,  Akron 

Mr.  Gaorga  B.  Brook  a,  Buffalo  District,  Corps  of  Eng  inoars 
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Mr.  George  6.  Brooks,  Chief 
Operations  and  Maintenance  Support  Section 
Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo.  New  fork  14207 


SUBJECT.  Contract  No.  DACW49-7B-C-0032 

Big  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County.  Ohio 


Dear  Mr.  Brooks: 

He  are  subeilttlng  herewith  the  following: 

(1)  Five  print*  and  1  sepia  of  the  drawing  titled  'Baltlwore  & 

Ohio  Railroad  -  Relocated  Mainline  and  Siding  •  Plan,  Profile,  and  Typical 
Roadbed  Section*.*  dated  August  10,  1978,  as  you  requested  this  date. 

(2)  Two  prints  of  typical  contract  drawing  for  log  of  core  borings. 
This  drawing  shows  the  procedure  we  normally  use  for  presenting  the  logs 
of  core  borings  on  contract  drawings.  Me  recwwend  this  procedure  for 
the  Big  Creek  Flood  Control  Project.  The  vertical  scale  for  the  log  Is 

1  In.  a  10  ft.  Me  note  that  this  compares  with  the  1  In.  ■  1  ft.  verti¬ 
cal  scale  that  you  use  on  your  Drill  Log,  EN6  FORM  183£  and  1836- A. 

Me  will  await  your  convents  and/or  approval  before  we  start  on  these 
drawings. 

(3)  Two  prints  of  an  up-dated  General  Plan.  The  cut  slopes  at  the 
diversion  channel  are  not  shown  on  the  plan.  Me  are  still  wrklng  on  the 
diversion  channel  and  are  In  the  process  of  revising  It  as  required  to  be 
compatible  with  the  revised  topography  that  you  recently  sent  to  us.  Me 
believe  that  the  revisions  required  at  the  diversion  channel  will  not 
have  a  significant  effect  on  the  hydraulics. 
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(4)  Two  sets  of  prints  of  floodwey  and  modified  channel  cross  factions. 
There  are  IS  sheets  per  set.  A  total  of  29  cross  sections  are  presented. 

He  Invite  your  attention  to  the  cross  sections  Ixr.edlately  downstream  of 
the  end  of  the  three-barrel  conduit.  He  tried  to  hold  the  top  of  slope 
for  the  modified  channel  In  Its  presert  location  adjacent  to  the  Industrial 
park.  This  will  necessitate  so**  filling  to  flatten  the  slopes  to  receive 
riprap  rather  than  excavation,  which  would  have  encroached  upon  the  roads 
and  parking  areas  of  the  factories.  The  divide  between  the  floodway  and 
■odlfled  channel  would  then  he  excavated  to  the  extent  that  water  from  the 
floodway  channel  will  spill  over  Into  the  modified  channel.  Apparently, 
a  revision  to  the  drop  structures  will  be  required.  Your  coMsents  on  the 
layout  and  alignment  Is  requested. 

(5)  Two  prints  of  a  profile  alone  the  centerline  of  the  floodway. 

Based  on  the  hydraulic  data  you  tent  us,  dated  July  1?,  1978,  and  based 
on  Information  In  the  Phase  I  GOT,  the  floodway  channel  It  level  at 
Elevation  621.1  froe  Station  1KH20F  to  114*S0F.  He  are  not  sure  that 
you  Intend  for  this  reach  to  be  level.  He  would  appreciate  your  convents 
on  this. 

(6)  Two  prints  of  Sheet  2  of  t  of  your  hydraulic  data  dated  July  18, 
1978.  He  found  a  discrepancy  at  Station  105-tOC  In  the  data  presented  as 
we  have  noted  In  red.  Althouoh  this  Is  a  localized  discrepancy,  we 
believed  that  you  would  want  to  check  Into  It. 

Regarding  the  rlprapped  drop  structures,  we  would  appreciate  a  set  of 
typical  drawings  that  you  have  on  this  type  of  structure. 

Very  truly  yours, 

GANNETT  FLEMING  CORDORY  AND  CARPENTER,  INC. 


A.C.  HOOKE 
Head,  Dam  Section 


ACH/wc 

Encls.  as  noted 
TMC3:03:4 
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OEP ARTHf  NT  OF  THE  ARMY 
BUFFALO  DISTRICT, CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO,  NEW  YORK  IU207 

RE:  Contract  NO.  DACW49-78-C-0032  7  September  1978 

Dig  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County,  OH 


Albert  Hooke,  Head 
Dam  Section 

Gannett  Fleming  Corddry  &  Carpenter,  Inc. 
P.O.  Box  1963 
Harrisburg,  PA  17105 


Dear  Mr.  Hooke: 

The  purpose  of  this  letter  is  to  advise  you  of  changes  in  the  Big  Creek 

Flood  Control  projects  hydraulic  design  and  to  comment  on  your  22  August 

1978  submittals. 

The  railroad  alignment  shown  on  the  submittals  is  acceptable.  Please  keep 
us  advised  as  to  the  acceptability  of  this  alignment  with  the  railroad 
companies  themselves  and  any  related  changes  contemplated. 

The  discrepancy  noted  on  the  hydraulic  data  we  previously  supplied  you 
(STA105+00,  sheet  2  of  6)  is  noted.  The  watersurface  elevation  at 
STA1 05+00  provided  to  you  was  in  error.  Please  revise  the  elevation 
from  624.8  to  623.8. 

The  profile  along  the  centerline  of  the  floodway  between  STA  112+80F  and 
STA  114+80F  is  level  at  an  elevation  of  621.3.  The  profile  between 

STA  112+80F  and  STA  110+00  has  a  slight  slope  with  bottom  elevation  of 

621.3  and  621.1  respectively. 

The  hydraulic  design  has  been  altered  between  STA  92+OOF  and  STA  72+00  based 
on  the  information  you  provided  us.  Essentially  we  are  eliminating  the 
levee  that  separates  the  main  channel  flow  from  the  floodway  and  increasing 
the  combined  channel  flow  width  to  decrease  the  total  rock  excavation  and 
riprap  required.  We  anticipate  this  change  will  decrease  the  ultimate 
project  cost  as  well  as  being  more  environmentally  and  aesthetically 
acceptable.  The  hydraulic  changes  required  are  detailed  on  attachment  1. 
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I  will  forward  our  comments  regarding  your  typical  contract  drawing  for 
log  of  core  boring  shortly  along  with  the  riprapped  drop  structure 
drawing  you  requested. 


Incl. 
as  stated 


Sincerely  yours, 

DANIEL  D.  LUDWIG  * 
Colonel,  Corps  of  Engineers 
Contracting  Officer 


OAMItiTl  COKDDRV 

AMO  CARPENTtR,  INC. 
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Cajipcmtcn.  inc. 


September  IS,  1978 


r.  George  I*.  Brooks,  Chief 
C  petitions  and  Maintenance  upport  ret  Ion 
Buffalo  I  strict,  corps  of  Engineers 
1776  Niagara  street 
Buffalo,  NewTork  18707 


UBTrCT:  Contract  No.  ~  ACV'49-78-C-0032 
Big  Creek  Flood  Protection  Project 
Cleveland ,  Cuyahoga  County,  Ohio 


ear  '.r.  Brooks: 


V  i  have  completed  our  study  In  connection  with  the  diversion  channel 
and  are  submitting  herewith  the  following: 

(1)  Two  prints  of  a  General  Plan  of  the  rivers  Ion  Channel. 

(2)  Two  prints  of  e  Profile  along  the  Centerline  of  the 
r  {version  Channel. 

(3)  Two  eete  of  Cross  Sections  of  the  reversion  Channel. 

(4)  Two  prime  of  an  Alternative  Paction  for  the 
Plverslon  channel. 

la  laying  out  the  align amm  of  the  diversion  channel,  the  channel  was 
positioned  as  far  as  possible  toward  the  relocated  Baltimore  end  Ohio  Railroad 
mainline  at  the  left  bank.  This  was  dona  in  order  to  kaep  the  need  for  excavation 
of  the  wests  material  at  ths  right  bank  to  a  minimum.  The  General  Plan  Is  based 
on  the  section  as  shown  on  ths  cross  sections  and  not  as  shown  on  the  alternative 
section.  Please  nose  that  on  the  General  Plan  ws  have  ehewa  features  that  were 
taken  from  e  1918  drawing  that  wa  rsoalvsd  bom  ths  Chassis  System,  specifically, 
these  are  a  Municipal  Electric  Plant,  a  nsarvolr,  a  eonerata  retaining  wall,  and 
Big  Creak  at  Us  1919  location.  Based  on  the  looetton  of  those  1918  features, 
we  hove  shewn  on  the  General  Plan  on  assumed  location  far  the  ton  of  hillside 
in  1911.  This,  when  oosspsred  with  the  existing  location,  gives  an  indication 
of  the  extent  end  quantity  of  the  waste  material  in  the  landfill , 


Oannitt  Fleming  Corddry  /  Car  pent**  inc. 
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Environmentally ,  the  wait*  material  la  a  concern  end  ahould  be  given 
special  consideration.  The  set  of  cross  sections  that  are  are  submitting  show 
one  may  of  providing  a  protective  covering  on  the  exposed  cut  of  waste 
material.  However,  we  do  not  know  if  this  would  be  an  accepted  environmental 
solution,  v e  have,  therefore,  submitted  the  alternative  section  for  the  diversion 
channel.  This  alternative  scheme  besloelly  Involves  excavating  a  sufficient 
amount  of  waste  material  In  ordar  to  be  able  to  construct  a  levee  between  the 
diversion  channel  end  the  waste  materiel.  Although  this  scheme  would  be 
more  expensive.  It  has  the  advantage  of  completely  separating  the  waste  pile 
Atom  the  diversion  channel.  Although  there  may  be  some  future  environmental 
problems  with  the  remaining  waste  mat  trial,  any  solutions  to  thaae  problems 
ahould  not  effect  the  diversion  channel.  V.e  plan  to  present  in  the  Alternative 
Studies  Report  both  the  schema  as  shown  on  the  set  of  cross  sections  and  the 
alternative  scheme.  A  discussion  on  each  scheme  and  a  cost  comparison  will 
be  presented  In  the  report.  You  might  want  to  have  your  Environmental  Section 
review  these  two  schemes  prior  to  completion  of  the  Alternative  studies  Report. 

The  General  Plan  shows  the  location  of  the  CT1  power  pole  and  two  guy 
wires  with  concrete  anchors.  One  of  the  aross  sections  Is  cut  through  the 
power  pole.  The  power  pole  is  outside  of  the  diversion  channel;  however,  the 
concrete  anchors  for  the  guy  wires  are  in  the  diversion  channel  end  will  have 
to  be  removed.  Once  a  decision  is  made  on  the  diversion  channel  section,  a 
plan  end  sections  could  be  sent  to  CEI  for  the  purpose  of  locating  new  guy 
wires  and  anchors.  Because  of  the  Importance  of  the  power  pole,  we  recom¬ 
mend  that  riprap  protection  be  provided  on  the  left  bank  at  the  power  role 
location.  Riprap  extending  from  a  point  about  $0  feet  upstream  from  the 
power  pole  end  proceeding  downstream  to  the  railroad  bridge  abutment  ahould 
provide  the  desired  protection.  Ye  recommend  e  minimum  riprap  thickness 
of  18  inches. 

Please  note  that  the  General  Plan  show's  the  addition  of  e  100-foot  long 
curved  flume  with  wUtgwalls  downstream  of  the  planned  100-foot  long  flume 
under  the  Vest  2Sth  'tract  bridge  in  order  to  direct  the  flow  into  the  diversion 
channel. 


Very  truly  yours , 

GANNETT  fLEMINC  CORETRY  AN:  CARPENTER,  INC  . 


A.  C.  HOOKE 

Head,  Earn  Section 


ACH/cb 

Ends,  aa  noted. 
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DEPARTMENT  OF  THE  ARMY 

BUFFALO  DISTRICT, CORPS  OF  ENGINEERS 
1776  NIAGARA  STREET 
BUFFALO,  NEW  YORK  14207 


NCBED-DM  Re:  Contract  No.  DACW49-78-C-0032  26  September  1978 

Big  Creek  Flood  Protection  Project 
Cleveland,  Cuyahoga  County,  OH 


Mr.  Albert  C.  Hooke 
Head,  Dam  Section 

Gannett,  Fleming,  Corddry,  &  Carpenter,  Inc. 
P.O.  Box  1963 
Harrisburg,  PA  17105 


Dear  Mr.  Hooke: 

We  are  herein  aubmlttlng  our  comments  to  your  letter,  submitted 
15  September  1978,  regarding  the  diversion  channel: 

a.  The  stability  of  the  trash  pile  slope  adjoining  the  diversion 
channel  must  be  verified. 

b.  We  are  not  convinced  a  berm  is  required  along  the  trash  pile 
embankment  side  of  the  diversion  channel  for  maintenance  purposes 
since  the  channel  will  normally  be  dry.  We  are  aware  that  to  incor¬ 
porate  a  berm  in  the  design  increases  the  total  excavation  required. 
Consequently,  we  will  need  a  justification  for  the  berm  before 
accepting  it  in  the  final  design  (l.e.  slope  stability;  unusual  main¬ 
tenance  condition  anticipated;  stability  of  channel  .  .  .  ). 

c.  The  diversion  channel  velocities  are  above  six  fps  and  will 
require  riprap  protection  along  the  entire  reach  downstream  of  the 
flume  to  its  confluence  with  the  existing  Big  Creek  channel. 

d.  The  water  surface  and  ground  elevations  were  in  error  in  the 
profile  provided.  Please  note  the  information  provided  on  Attachment 
1  for  clarification  of  this  information. 


I  have  enclosed  a  copy  of  the  Phase  I  GDM  Report,  EM  1110-2-2102 
(Waterstops)  and  the  ETL's  you  requested  in  your  1  September  1978 


NCBED-DM 

Mr.  Albert  C.  Hooke 


letter.  This  completes  the  reference  material  you  requested  except 
the  Guide  Specifications  which  I  previously  advised  you  are  on  order. 


Sincerely  yours, 

DANIEL  D.  LUDWIG  j 
Colonel,  Corps  of  Engineers 
Contracting  Officer 
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File:  H- 10661 


£he$sie  System 

Operallng  Headquarter j  Building 
P  0  Bo*  1600 
Huntington.  W.  Va.  25718 


Mr.  A.  C.  Hooke 

Head,  Dam  Section,  Hydraulic  Division 
Gannett  Fleming  Corddry  and  Carpenter,  Inc. 
P.  0.  Box  1963 
Harrisburg,  Pa.  17105 

Dear  Mr.  Hooke: 


Please  refer  to  your  letter  of  August  10  concerning  Track  Relocation,  Big  Creek 
Flood  Control  Project  at  Cleveland,  Ohio. 


He  have  reviewed  the  plans  furnished  and  have  the  following  comments : 


1.  Attached  are  one  copy  each  of  plans  for  the  two  bridges  (108  and  108/1) 
with  comments  marked  in  "red". 


2.  The  centerline  alignment  shown  on  the  preliminary  layout  sheet  is  accept¬ 
able  except  we  cannot  agree  to  the  use  of  a  #6  turnout  in  the  Industrial 
park  south  and  west  of  Big  Creek.  This  turnout  should  be  a  #8  or  the 
present  track  between  creek  and  the  proposed  turnout  be  removed.  We  would 
also  like  to  have  the  C.T.  for  the  new  aide  track  at  Station  114-165  moved 
off  the  new  creek  bridge. 


3.  My  letter  of  June  19  erroneously  showed  a  vertical  curve  rate  of  change  of 
0.4  per  100  feet  for  main  line  sags.  This  should  have  been  0.2  per  100 
feet.  The  profile  should  therefore  have  vertical  curves  as  follows: 


Station  101 

200 

107 

100 

112 

100 

119 

100 

120 

200 

149 

280 

vc  not  100' 
is  ok . 

is  ok  for  the  side  track 
for  side  track,  not  50' 
for  main  line,  not  100' 
not  100' . 


4.  There  seems  to  be  some  confusion  regarding  width  of  roadbed  as  shown  on  the 
cross  sections.  The  main  track  roadbed  should  be  at  least  26  feet  while  the  side  track 
needs  only  24  feet.  We  noted  the  cross  sections  show  as  little  as  22  feet  for  the  main 
track  which  is  unacceptable. 


5.  We  also  noted  riprap  designated  for  several  points  on  bank  but  none  for  Che 
north  (railroad)  side.  We  suggest  the  railroad  embankment,  especially  where  new  fill 
will  abut  the  creek,  should  be  protected. 

Very  truly  yours, 

(/  J.  W.  Brent 
Chief  Engineer 


T  h«  Ck«Mpc«lct  and  Okio  Radway  Company 


Th«  Baltimore  and  Ohio  Railroad  Company 
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^hessie  System 

Mr.  A.  C.  Hooke 
October  2,  1978  FD/94 
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cc:  Mr.  George  Brooks 

Dept,  of  Array  Corps  of  Engineers-Buf falo  District 

1776  Niagara  Street 

Buffalo.  New  York  14207 

Mr.  A.  M.  Schuh 

Mr.  E.  M.  Cummings 

Mr.  C.  L.  Bialik 


!h«  Chessie  System  rai  iroads  ire  the  c»0.  BJQ  wu  and  alii hated  lines  Chessie  Systam.  Inc 
ia  ma  parani  lor  the  railroads.  Chassis  Resources.  Inc  ,  Western  Pocahontas  Corp  and  the  Greenbrier 
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